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tent toutea se» opArut ions.”— Bkucknku, Theuric du &ydune Annual, Le)deu, 

1707. 


.The Ivan powers 

Ol K*y our summons; from their deepest dells 
r J'he Dryads come, and throw their garland* 

And odorous branches at our feet , the Nvmphft 
That press witli nimble step the mountain-thyme 
And purple heath-ilower come not empty-handed, 

But scatter round ten thousand tornis minute 

Of velvet mo** or lichen, torn from inch 

Or rifted oak or cavern deep, the Naiads too 

Quit their loved native stream, from whose smooth face 

They crop the lily, and each wedge and rush 

That drink* the rippling tide - the frozen poles, 

Where peril wait* the bold adventurer'* tread. 

The burning sand* of Borneo and Cayenne, 

All, all to un unlock their secret stores 
And pay their cheerful tribute. 

J. Taylor, JSonvtch, 1818. 





CONTENTS OF VOL. XV 

[NINTH SERIES.) 


NUMBER 86. 

Page 

T. Notes from the Gattv Marine Laboratory, St. Andrews.— 

No. XLVI1. By Prof. M‘Intosh, M.I)., LL.l)., D.So., F.U.S., &c. 
(Plates I.—VI.) /. . 1 

IT. Studies in Phalacrithr (I.).—S. and E. African Forms [Coleo- 
ptera]. By. G. C. Champion, F.Z.S. 36 

HI. The Fishes of the Genus Gu/antura , A. Brauer; baaed on 
Specimens collected in the Atlantic by the ‘ Dana’ Expeditions, 
1920-22. IB' V Tatf. Rp.uan, M.A., F.R.S., Keeper of Zoology in 
the British Museum (Natural History). (Plato VI1.).. 53 

TV. Description of a now Snlmonoid Fish from the Carribbean 
Sea, obtained bv the ( I)an&' Expeditions, 1920 22. By C. Tatk 
Rkoan, M.A., F.R.S... 59 

V. On a new Species of the Genus Poh/toreutun and on a Variety 

of tho same. By Frank E. Bhdpart), D.Se., M.A., F.R.S.* 00 

VI. New or little-known Tipnlidtr (Dipteral.—XXVI. Palm- 
arctic Species. By Chatu.ks P. Alexander, Ph.D., F.E.S., 
Massachusetts Agricultural College, Amherst, Massachusetts, U.S.A. 65 

VIt. Description d’une ©apece nouvelle de Coccinellide . Par le 
Dr. Sicarr . 81 

VIII. Notes on tho Silurian Brachiopod Genera Deltht/rts, Uncinu- 

Hnu , and Merutina, By IIklkn M. Mitir-Wood, M.Sc., F.G.S... 83 

IX. Note on the Nomenclature of the Coleopterous Genera Chryso - 

fftWff, L., and Mela$oma % Stepb. By S. Maulik . 95 

X. New African Comps (Dipt., Connpidee), By E. Brunrtti ,. 97 

XL Notes on some Australian Parasitic Nematodes. By 11, A. 

Bay mb, M.A., I).8c. 112 

XII. The Genera Favorites and Emmonria and the Species 

Emmotwa parasitica (Phillips). Bv Stanley Smith, M.A., D.Sc., 
F.G.S., and Barbara Gulmck, B.Sc. (Plate VIII.). 110 

XIII. A new Antarctic Oopepod, belonging to the Genus Eacala- 

nus , By L Harrison Matthews, B.A. (Plate IX.). 127 












IV 


CONTENTS. 


Pn R e 

XTV. A new Subspecies of Cormochcpfe* taurinm. By Gilbert 

Blaine. 

XV. Exotic Musrarulrp (Dipteral.— XV. By J. R. Malloch, 
Bureau of Biological Survey, Washington, D.C.. 131 

XVT. Description of a new Species of the Genus I honourcrra 
(Kutoihmtithr) from Nwis.thtud and Rhodesia. By \V. II. T. Tamh. . 142 

XVII. List of the Moths collected in Arabia by Captain K E. 
riieesman. with Descriptions of Four new Species. By YV, If. T 
Tams. (Plate X. figs. 1 4.). 114 

XVIII. List of the Butterflies collected in Arabia by Captain 
R. K. (jheesman, with a Description of One new Subspecies. By 

X. D. Kilby. (Plate X. (ip*. r> X 0.) . 151 

XIX. A Comparative Study of the Otoliths of the Ncoptervirinn 
FDhes. By G. Allan Frost, F.L.S., F.G.S., F.Z.S. (Plates 

XI. -XJII.) . 152 

XX. Additional Notes on the lleteroptera of Rodrigue/.. By 

\V. E. China, 13.A.\ 1G3 

Ntw Hook :—A Monograph of the Birds of Prev. Bv II. Ktrkf 
Swan s, F.Z.S., M.B.O.L.‘.*. DIG 

Proceedings of the Geological Society... 107 

NUMBER 80. 

XXI. A Bniocian-Bathnninn Outcrop in the Jordan Valiev, and 

its Molluscun Remain*. By Lf.mlir R. Cox. B.A,, F.G.S., Depart- 
nicnt of Geology, British Museum. (Plate XIV.) . 109 

XXII. JurpMir Bracbiopoda from the Jordan Valley, By JIklkn 

Muiii-Wood, M.Sc.. F.G.S. (Plate XV.).. 181 

XXIII. A Notoon some THIlerential Characters lad weep Ga(fade$ 
aval #, 0. Koch, and allied Species. Bv A. A. Fibula, Zoological 
Museum of the Russian Academy of Sciences .192 

XXIV. Acari of the Family Gam (mulct 1 : new and rare British 

Species. By the Rev. J. K. Hull. (Plates XVL-XJX.). 201 

XXV. Notea on some Iudian Bees in the British Museum. By 

Cedric Dovf.ii .", 219 

XXVT. New Species of AnHula* from South Africa. By Ger¬ 
trude Ricardo.. 234 

XXVIT. On new Cvrcvliouuhr from Brazil (Coleoptera). By 
Guy A. K. Marshall, C.M.G., I).Sc M F.R.R. 282 

XXVIII. ’Yarinfion of the Lop’doaia of a Snake from S.E. Asia. 

By II. W. ]’a iik Kit, B. A... 20G 

XXIX. Notes on Lizards from the South Pacific Islands, Bv 
TT. VV. Parker, B.A.* opfl 

X\X. A Collection of Reptiles and Batrnehmuft from Tonkin. By 
II. W. Parker, B.A. .... V 00 




















CONTENTS, 


V 


Pane 


XXXI. Papers on Oriental Carahula. —XV. By H. E. An- 

TWKWKfl . 

XXXII. A new Eel of the Genus Congromunma from Tobago, 

'with Notes on C. balearica and V . opiathophthaiviu*. By J. li. 

Norman . 1 ** 

XXXIII. Two new C>prinoid Fishes of the Genus Barbus from 
N'MiMilaml and Siam. Bv J. It. Norman . 315 

XXXIV. Some new Earthworms from Rangoon, Burma. By 
G. K. Gates, Lecturer in Biology, Judson College, Rangoon, Burma. 310 

XXXV. Notes on the Coleopterous Families llyboiorula and 
Troyitlcp, By Gilbert J. Arrow, F.Z.S., F.E.S.328 

XXXVI. Spider*collected bv the Slmckleton-Bowett Expedition 
in the Island of Madeira. By XV. S. BristoWK, B.A., Caius College, 
Cambridge . 331 

XXXVII. New and little-known Species of Neuroptera in British 
Collect <»um. By P. Ksbkn-Pktkubkn, Silkeburg, Denmark. 
(Plate XX.). 334 


XXXVII J. Anrc«trulHJ of Cheilostomatous Bryozoa.—Parr TI. 

By Aimiufi Wm. Waters, F.L.S., F.G.S. (Plates XXL & XXII.) 311 


NFMBKIi 87. 

XXXIX. Morphology and Zonal Distribution of some Chalk 
Terebmtulida. By M. R. Saiini, B A. ('Cantab.) (ResearchStudent, 
Imperial College of Science and Technology, London). (Plates 
XXIII. XXVI.)...333 

XL. New or little-known Tijmluiff (Diptera).—XXVII. Palm- 
arctic Species. By Chaiu.es P. Alexander, Ph.T)., F.E.S., 
Massachusetts Agricultural College, Amherst, Massachusetts, U.S.A. 385 

XL1. Two new Genera and a new Species of Oriental Hypeuinco 
(Noctuidx). By Sir George F. Hamcwon, Bnrt.*.408 

XLII. On the Tlahits of an Octopus, Bv W. K. Fisher, Hopkins 
Marine Station, California. (Plate XXVII.) .411 

XL1H. On some Scorpions from Morocco, with the Description 
of a new Genus and Species. By Stanley Hirst.414 

XLIV. Description of a new Species of Gnnthia (Crustacea, 
Isopfaln) from South Africa. By K. H. Barnard, M.A., F.L.S., 
F.R.S.S.Afr.417 

XLV. A new Genus of Cavy from Catainarca. By Oldfield 
Thomas . * .*.418 


JS r ew Boohs :—Handbook of the British Flora. By Gvorgf. Bkn- 
tham, O.M.G., F.R.S., and Sir J. D. Hooker, K.C.8.I., F.R.S. 
7th edition revised by A. B. Rrndle, D.Sc., F.R.S. 

Illustrations of the British Flora, Drawn by W. H. Fitch, F.L.S., 
with Additions by W. G. Smith, F.L.S., and others . 

In Southern Seas. Wanderings of a Naturalist. By W. Ramsay 
Smith, M.l)., D.Sc., F.R.S.E.*. 


421 




ih. 


Proceedings of the Geological Society 


422 
















VI 


CONTENTS. 


NUMBER 88. 

Page 

XLV1. Additions to the Curruli&nida * of Costa Rica and Panama 

[Ooleoptera]. By U. C. Champion, F.Z.S. 425 

XLVII. A few new Rhopalocera from Dutch New Guinea. By 

the Rev. (5. IIulktakrt, M.S.C.413 

XI iVIII. Descriptions de Coccinellides appurtenant a la Collection 

de M. Andrewe**, de Lend res. Par le Dr. Hk'ari’ .417 

XLTX. On n new Species of Itoseia from South Africa. By Guy 

0. Kohhon, M.A.450 

L. A new Crab of the Genus Senmnn from New Guinea. By 

W. T. Calman, D.Sc., F.R.S. 454 

LI. Notes on African Non-murine Mollusca, with Descriptions 
of many new Species (continued). By M. ^onnoli.y, (Plate 

XXVII1.).457 

LIL The Fauna of the Arctic Island of Jan Ma\eu und its 

probable Origin. By \V. S. Briniowk, B.A.480 

LIN. A new Genus and Two new Species of Itrduviidfp (lletero- 

pteia from Australia. By W. K. China, B.A.480 

LIV. Descriptions and Records of Bees.—CIV. By T. D. A. 

Cockkrkll, University of Colorado .489 

LV. Experimental Acclimatisation of Sahinca ulcer (Pennant) to 

Fresh-water. By A. E. Ellin.490 

LVI. Descriptions of now Species of Min ine Fishes from S. Africa. 

By K. H. Barnard, D.Sc,, F.L.S., F.U.S.S.Afr. 408 

NUMBER 89. 

TjVII. The Gryttida* of Ceylon in the British Museum Collections. 

By L. Chopaud. 506 

LVIIl. On the Third Collection of Spiders captured by Mr. C. S. 
Elton in Spitsbergen. Results of the Oxford University Arctic 

Expedition, 1924. By A. Ranpkll Jackson .630 

LIX. Some Notes on Phcrefima antmmhi , Mich., and a related 
Species new to India and Burma. By G. E. Gaiks, Lecturer in 

Biology, Judson College, Rangoon, Burma. 638 

LX. Some Bees from New Zealand. By T. D. A. Oockkiucll, 

Unriersity of Colorado . 550 

LXI. A Comparative Study of the Otoliths of the Xeoptervpian 
Fishes (continued). By G. Ai.lan Front, F.L.S., F.G.S., t'.Z.S. 

(Plate XXIX.) . 553 

LXIT. New Ceratioid Fishes from the N. Atlantic, the Caribbean 
Sea, and the Gulf of Panama, collected by the * Dunn/ By C.Tatk 
Kluan, M.A., F.R.S., Keeper of Zoology in the British Museum 

(Natural History) . 561 

LXIJI. Sfumf/illn rotundacutn , a new Fre*b-watar Sponge from 
the ibltaof the VoLa. By P. Rkhvoi (Zoological Museum of the 

Russian Academy of Sciences). 507 

LXIV. Two new Fishes from Tonkin, witli Notes on the Hi]timid 

Genera Glyptotiernum, lira stoma, etc. By J. R. Norman. .. . . 670 

LXV. The Spedan Lewis South American Exploration.—1. On 
Mammals from Southern Bolivia. By Oldfjkld Thomas, F.R.S. . 575 





















CONTENTS. 


Vll 


Pnpe 

LXVT. On some Argentine Mammals. By Oldfield Thomas. . 582 
LX Vll. Descriptions of new Specie* of Ci toniiihr from Mada¬ 
gascar. ami some Notes on Synonymy etc. By Ojlivku E. Jan.son, 

P.L.S. . ..588 

I.Will. Now Specie* of Pin tophaga from the Fiji Inlands. By 
G. K. Bryant, Lutouiologicil Assistant, Imperial Bureau of Ento¬ 
mology . 590 

The Dates of Publication of Cuvier and Valenciennes ‘ Ilistoire 
Naturellc des Poissons/ Octavo. Paris and Strasbourg. 

VoU. 1. XXI l. 1828 1849. By C. Davies Siikiuiorn .... COO 


NUMBER 90. 


LXlX. Additions to the Upper Liossic Fiah-fuuna of Holzmaden. 

By Euhol Ivor White, of the British Museum (Natural Hiator)). 

(Plates XXX.-XXX11.; 001 

LXX. A new Species of Caliyus from Egypt, Calujut jMigeti, ap. n. 

By F. S. Busmkll, B.S.C., B.A., Assistant Naturalist a» the Labora¬ 
tory of the Marine Biological Assoeiation of the United Kingdom, 

Plymouth. (Plates XXXlII. XXXV.). Gil 

LXXL A List of Acridula- (Orthoptera) collected in the Tukuyu 
(New Langeiiburg) District, Tanganyika Territory. By N. V. E. 

Miller, E.E.S. 618 

LXXII. New or little-known Tipulid*ft (Piptera). — XXVIII. 
Australasian Species. By Charles P. Alexander, Ph.D,, E.E.S., 
Massachusetts Agricultural College, Amherst, Massachusetts, U.S.A. 034 
LXX III. Some Uheiloatouiatous Bryozoa from Oran (Algiers). 

By Arthur W'm. Waters, F.L.S., F.G.S. (Plate XXXVI.)_ 651 

LXXIV. Indian Reticulate Nuiumulites. By W. L. E. Nuttall, 
D.F.C., M.A., F.U.S., the Sedgwick Museum, Cambridge. (Plates 

xxxvii. & xxxvm.).:.oei 

LXXV. A new Genus of African Murids allied to Leygada, By 

Oldfield Thom ah .CG7 

LXXVI. A new Australian Mouse of the Genus Pseudomi/s, By 

Oldfield Thomas .*.. 669 

LXXVII. Descriptions of new Forms of Delias, with some Notes 

on Others. By Lord Rothschild, RR.S.071 

LXXV III. On Three North African Zygieuas. By Lord Roth¬ 
schild, F.U.S.078 

LXXIX. Two new Orthoptera from British Guiana. By B. P. 

U varov .680 

New Books :—Birds of Ceylon. By W. E. Wait, M.A., F.Z.S., 


British Birds, Vol. I. By A. Thorburn ...684 

Index ...685 

















Plate I. 

II. 

III. 

IV. 

V. 

VI. 

VII. 
VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV. 


PLATES IN VOL. XV. 

Muscular system of T. kefersteiui and proboscides of other 
species. 

Cophulic regions of several species of Tomopteris. 

Structure of T. carpenteri and other forms. 

Structure of T. catlmrina and T. nisaeni. 5. Edge of 
Medusa with young TeroWlids. 

1. T. oathuriua. 2. T. kefersteiui. 3. T. septentrionolia. 
Sexual organ of T. catlmrina. 

1. Uigantura gracilis. 2. G. vorax. 

Eavosites gothlaudica, Lamarck, Emmonsia hemispherica 
(Troost), and E. parasitica (Phillips). 

Eucalanus lougiceps, sp. a new Antarctic Copcpod. 
Arabian Moths and Butterflies. 

Otoliths of the Neopterygian fishes. 

Jurassic Lamellibranchia and Gastropoda from the Jordan 
Valley. 

Jurassic Brachiopoda from Palestine, 


XV. 

xvio 

XVII. I „ 

X VI11 ( ^ ew ^ **** British Gnmasidte. 


XIX. J 

XX. 
XXL I 

XXU. i 
XXIII. 
XXIV. 

XXV. 
XXVI. 

XXVil. 
XXViil. 
XXIX. 
XXX. 
XXXI. I 
XXXII. f 
XXXIII. 
XXXIV. 
XXXV. 1 
XXXVI. 
XXXVII. / 
KXXV1I1. I 


New and little-known species of Nouroptera. 
Ancestrulm of Cheilostomatous Bryozoa. 

Internal structures of Terobratulids. 

Internal casts of Chalk Torebratulids. 

Chalk Terebratulids. 

Upper Jurassic and Chalk Terobratulid®, 
Polypus apollyun, young. 

African Holicoids, etc. 

Otoliths of the suborder Cyprinoidea. 
Caturus smithwoodwardi, sp. n. 

Sfturopsis veruinalis, sp. u, 

Caligus pageti, sp. n. 

Oran Cheilostomata. 

Keticulate Nummulites. 





TI 1 E ANNALS 


AND 

MAGAZINE Of NATURE HISTORY. 

[NINTH SERIES ] 


44 n* r lit »rn *i nrjitv mu* ton, 

Nnm h h ft < ir< tim vitr< * rosuht* foul « 

I'ollm \jruuiM* ri ntroH luc i Hf| i(< floiwa 
Flonbim < t \ u turn clivus rt | Utc < itntKirum 
AI \oa, o N mu| hir (. rift ri<U h it« nub umlns 
It r« ur>*to viiriata oortiilm truutw 
\ ruuscoHi* r rupihua 1 1 inihi ormrliitf* 

F^rti J)<* v |m lugi, tit iimgui < mithv lm su< r*r> 

y l*artk<tnu (juittnetlau, Lc I l 


No. 85. JANUARY 1025. 


I.— Note* from iha Unity J Inn nr Lahorattn if % St Anilrrtrs — 
No. $LV1I }\\ Prof MHntosii, M l), LL D , I) So., V \i S , Ac 

[Plates I M] 

1 A Contribution to the llritish Tomnpteridiu *. 

2 South African and other Tomoptend* 

0. On a Post-Lan al Torebolhd on a Medusa. 

1. A Contribution to tin Jin hah Tomopt< rut a. 

Few rnoro sdukmg forms in the pelagic fauna of the oee'in 
exist than the translucent Tomoptcrulai introduced to science by 
Ehchseliolt/ t fi*oin ilie South Sean and the sjhHoh oonsidoml by 
him to ben lfoWropod molluhk—plaung it along with “ ('urnnmn % 
Pterotrachra, Firola , Ph\flhrhor y and Apprndtculurin .” In Ins 
outline, which resembles that of Tcarpenten , lie shows twehe 
pair* of feet which ho regarded as respiratory organs. The bod v 
is 2J lines long and devoid of a long tail, whilst the frontal 

# I hare to thank various zoologists for their kind aid in regard to 
specimens, vis.: Prof. Gilchrist, Capo Town , Prof. Mock, Newcastle, Dr. 
Allen, Plymouth i Mr. Southern and Dr. Stelfox, Dublin , and Mr. Elmlurat, 
Millport. Unfortunately, no opportunity has occurred of examining the 
living forms since the investigation bogan, the University Court having 
closed the Oatty Marine Laboratory to all but myself sinoe uiy retuemeut 
in 1017. 

f Okon’s * Isis/ 1825, p. 733, Taf v. fig. 5. 

Ann, <fc Mag. N, Wet. Ser. 9 , VoL xv, 1 
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Prof. IPIntosh’s Notes from the 

tentacles, which show a few hairy appendages in front, form a 
continuous straight line across. The neck {Kisses backward to an 
ovoid region which evidently is formed by the bases of the second 
cirri, and the eyes are placed on an inner ovoid region. Posteriorly 
is a cone with the anus in the centre. He noticed the germ-cell# 
in the feet and body-cavity. Esehsoholt/s view has additional 
interest when the muscular systems of the Gymnosomaious 
Pteropods is contrasted with that of Tomoplcris. Huxley sujww- 
quently found a s|>ocies in the same region at Torres Strait. Qjhoy 
and Gaimard *, again, in the account of the captures of the corvwte 
‘Astrolabe,’ gave it (Touwptrris) the title of Bnarcra kcoIo- 
pendra> likewise assigning it a position, as did also Burmcister, 
amongst the pelagic Mollusca (Gyinnobranchs), and gave a fair 
representation of it in their plate. They procured their large 
example (4 inches) off Gibraltar. Built, again, found a #]>eoU*s, 
probably T. catharina, in Dublin Bay in 1S41). Busch J, a 
student of Johannes Midler, next procured what he termed 
Tamop ten's onisciformis heh/olnndic(t> a small form 2 8 lines 
long, whieli he represent# in a some what stiff figure, giving a brief 
account of its general structure—such as muscles, alimentary 
canal, nervous system, and segmental organs, which occur in every 
segment except the extreme tip of the tail. He thought the eye# 
were luminous. He figures and describes this form with a first 
cirrus (his tentacle), which is articulated, but is devoid of a#pine. 
Eighteen feet ait* present, and lie shows a rosette-like organ 
throughout at the base of the feet. He briefly alludes to trans¬ 
verse muscles of the body-wall under the integument (Wide# 
fibre# to the tentacles). He thought the food was of an #1 gold 
nature. In all probability the form dealt with was r J\ hefernteini 
or a closely related species, and the use of the specific title helgo~ 
landica to the common form in the North Sea is therefore mis¬ 
leading. Grube§, who was on a visit to St. Petersburg, found 
examples in the Museum then*, and he described the nervous 
system, the rosette-like organs, eyes, and other structures, such as 
the foot-gland which occurred in the lower lobe of the foot (like 
T. septentrionalis). This author first diagnosed it as an Annelid, 
entering it some years later || after the Serpulids under the 
Gymnocopa and the family Tomopferida*. He specially alludes to 
the rosotte-like organ at the base of the feet and the nerve-cords-— 
which he had previously described and figured in M filler’s Arehiv. 
He enters a single species, viz., T. oniseifovmiH, Kschsch , which 
he regarded as synonymous with Brianea seolopendra, Quoy & 
Gaimard. This author placed Tomopteris under his second 
division Gymnocopa, his first being the bristled forms under the 
Appendieulata Polychada. Modern authors usually place the 

* Voyage 1 Astrolabe/ ZooL t. ii. p. 784, pi. xxi. figs. 21-24. 

t Rop. Brit. Assco. 1849, p. 72. 

j Muller’s Arch. Anat. u. Physiol. 1847, p. 180, Taf. vii. fig. 5. 

§ Arch. Anat. n. Physiol. 1848, p. 450, Taf. xvi. fi#*, 9-10, 

|j * Bio Familien dor Annelidou,’ 1851, pp. 95 & 144. 
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Tomopteridae after the pelagic Alciopida? under the Phyllodocida?, 
mainly from their pelagic habitn. 

In 1853 Sir J. l>a<zcll * * * § observed a Tomopteris about an inch 
long in water from Newhaven Pier in January and November 
and also off the Island of May, and he named it Nereis phasma t 
noting, however, that Quoy and Gaimard had found a similar 
fonn. 11 is figures show the latnelbe of the feet with frayed tips. 
Ilig specimens lived in confinement about a week. 

Gosse + deserilied as an Annelid a Totnopteris , in 1853, under 
the name of Johnstonella cat harm a , from examples procured at 
the surface at Ilfracombe on the Devonshire coast, 44 as transparent 
and colourloss as glass,*’ but later J he considered it identical with 
T. scoloprndra , Quoy & Gaimard, and subsequently gave it 
Eschscholt/s title. His example measured | of an inch. Ho 
thought the lamella? of the feet branchial in function. Leuckart 
and Pagenstecher §, dealing with examples from Heligoland, viz., 
T. onitaformit and T. quadricornis (the latter name has now 
lapsed), make remarks on the rosette-like organ and give the early 
stages of the egg. 

Dr. Carpenter ||t again, met with Tomopteris at Arran in the 
Clyde, and his figures are interesting and will again be referred to. 
Ho alludos to the work of previous observers—Quoy and Guimard, 
Huxley (Torres Strait), Eschscholtz, Busch, Grubo, Gosse, and 
Leuckart and Pagenstecher. He was in doubt as to whether the 
tail was not a rooid, and might be thrown off. He concluded 
that Tomopteris was an Annelid, 

Prof. E. P. Wright If procured u T. onisciformis ” off the South- 
West coast of Ireland and gave a brief account of its structure, 
including the presence of cilia in the oesophagus and masses of 
spermatozoa in the tail, which he did not consider a zooid, as 
hinted by Dr. Carpenter. 

Keferstein ## next described Tomopteris acolopendrina from 
Messina, mentioning specially what he considered ganglia on the 
ventral nerve-oord and the rosotto-Hke organ. 

Carpenter and Clapareda ft, in examples from the West Coast of 
Scotland, note ciliated epaulettes antonorly, the presence of sperms, 
a rudimentary ovary in the male, and trichocysts,as well as various 
larval stages. Moreover, they point out that in young forms a 
•mall eirrus (in frout of the long spine-bearing one) occurs, and it 
as welt as the second bears a spine, the aetigerous region of the 
first cirrus being separated by a constriction. When the develop¬ 
ment of the oaudal region takes place, the aetigerous portion is 

* * Powers of the Creator,' vol. ii. p. 260, pi, xxxvh figs* Hi 10, A 17, 

f 4 A Naturalist's Rambles cm the Devonshire Coast,* p. 856, pi. xxv. 

t Mamie ZooL pi. i. p. 106, fig. 181 (1855). 

§ Mailer's Arohiv fur Anat. u. Physiol. 1858. 

|| Trans. Linn. Boo. I860, vol. xxii. p, 858, Tab. ixii. 

4 Rep. Brit Assoc. 1860, p. 124. 

# * IfiUler’s Arch. f. Anat. u. Physiol. 1861, p, 300, Tnf. ix. 

ft Trans, Linn. Soc. vol. anfiii. p. 59, pi. vii. 
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thrown off and the tubercle remaining gradually disappears. Two 
ciliated epaulet ten occur anteriorly. They did not observe the 
ventral nerve-cords. In the alimentary canal wore several frag¬ 
ments of a 2iero<\ and cilia were present in its caudal region and 
also in the perivisceral cavity. The segmental organ with its two 
orifices on the dorsum is described and figured, with the remark 
that the currents pass inward, so that sperms might enter. 
Further, that these organs do not occur in the five pairs of apjHjn- 
dages which follow the second antenpa, so that young forms with 
only five j>airs of pinnules have none The long-tailed males liavfc 
eight pairs of ovoid testes with an orifice at the tip and another 
into the perivisceral cavity. The surras have two flagella. The 
ova arise at the base of the segmental tube at the origin of the 
feet as well as in the caudal prolongation, though they were not 
certain whether the rudimentary ova in the male developed or not. 
Their youngest form was tK in. long and had four pairs of feel, 
first antenna (cirrus) articulated, and no trace of segmental organs. 
They mention the presence of thread-coils, but probably these 
were accidental. In Carpenter and Olapar&ls’s paper the authors 
give tbo first cirrus 44 two setm,” a misapprehension readily made 
from the streaked condition of the tip of the organs—-moreover, 
there is no structural constriction as they describe and figure. 
The authors give a careful description of the ciliated epaulettes, 
though in the figure they are somewhat broad. They mention tbs 
presence of two (auditory ?) vesicles in the cephalic mass as 
Louckart and Pagensteeher showed. Those have not been seen in 
the present preparations. They mention cilia in the coeknnio 
cavity and figure nucleated corpuscles like minute ova. They also 
show the sperms with elongated heads. 

Do Quatrefages # in his‘Aim£les* constituted the provisional 
family Tomopteridiens for the reception of such forms, the head 
of which somewhat resembled that of mollusks. Behind is a 
ciliated region, the first pair of tentacles, and a second pair occurs 
in gome species. This author, moreover, laid weight on the occur¬ 
rence of a spine in the second cirrus as proof of thoir being 
H connected with the Polvchicts. The closely-arranged cylindrical 
jjept boar a pair of lamella? at thoir extremity and, as vanxmter 
shows, the lower lamella bears a kind of flattened cup. Too tail 
carries ovoid appendages with sperms, and appears to oe absent in 
some. The buccal cavity leads into a short exsertile proboscis, a 
stomach and straight intestino terminating in a sacculated (“d'une 
sorte de grappe ”) rectum and anus. There are no blood-vessels, 
but a rosettc-likc organ at the end of a ciliated canal at the base 
of the feet probably indicates a segmental organ. He foupd in 
tyomoptens carpenteri $ from Australia, an opening on each aide 
of the fourth segment surrounded by a cushion-like bolder— 
which may be a genital pore. The nervous system consists of a 
double ganglion bearing tho eyes, a buccal ring, and 4 double 

# Tome ii» p. 210. pi. xx :> fiers. 1 A 2 flMfil. 
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ventral cord with traces of ganglia. The general cavity of the body 
is extensive* The sexes are separate* ana the eggs are developed 
in the perivisceral cavity at the sides of the digestive tube. 
He alludes to the difficulties attending the discrimination of the 
sjMjcies* and* finally, makes two genera —Eechecholtzia with four 
tentacles and Tomopterie with two. 

In a critical note by CiaparMe # fl808) he mentions that he 
procured only once Tomopteri » at Naples, and that a mutilated 
example. He objects to Be Quatrofages’s classification* pointing 
out that the genus Eeohscholtzia liad been employed for a genus 
of Otenophores in the animal kingdom and for a genus of Papa- 
voracetB in the vegetable kingdom, and, further, that the second 
pair of tentacles (first cirrus) occurs in the younger stages and is 
caducous. 

Allman f, off the southern coast of Ireland, found young forms 
of Tomopterie, and he states that the nerve-cords arc ribbon-shaped 
and parallel to each other, passing from the nerve-ring surrounding* 
the phaiynx to the tail. They present no ganglionic swellings, 
but send off filaments to each foot. Ho mentions that Anton 


Dohrn had also seen the cords. 

Mftbiue in 1875 considered that the examples he found in the 
North Sea were identical with Kschscholtz's species. 

Tx> Bianco J gives the period of maturity in Tomopterie at 
Naples as from October to February, and mentions an example 
from the depth of 500 metres. 

An important contribution to the structure of the group was 
that of Vejdovsky § with good figures, from observation* at Prag 
and Tneste, on examples from the North Sea and the Mediterranean. 
Hiir researches are chiefly confined to T. vitrina , sp. n,, a form 
which presents a first cirrus considerably longer than the frontal 
tentacles in young forms, shorter than the latter in the young 
male. In this species well-marked pigment-specks occur in the 
Hue of the nerve-eoTds ventrally. He shows in his figure the 
Cords invested by a neurilemma and their position with regard to 
the Tbody-wall in section, as well as their relation to the cephalic 
ganglia and msophtgeal ring. The eyes are large and furnished 
With lenses, He on tliO ganglia, and have in front of them a ciliated 
oi$an on each Stdo, Besides these eyes he describes and figure*#! 

S et in the position of the glandular organ at the base of the web 
the foot* furnished with pigment and a lens— in short, a 
u B'lossenauge.” He figures two openings, a rosette-liko one and 
£. smaller, at the base of tire foot, os representatives of the seg¬ 
mented organ, and homologous with the seminal duct and He sac. 
In the tail of the mate he figures oval, whitish, seminal masses in 
yblch thh male elements are developed, and they are the testes of 
Cwpaotor and (JliparMa. 


jsawrftwww. 

Ncp. Bd. Yiti. p. 401 <tfl88>. 

I Zool. Bd .**#.*. 81, Til. fi. 4 vtt. U6TB) 
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E. E. Prince* in 1887 from observations at St. Andrews held 
that the ova of Tomopteris arose not as single nucleated cells, but 
in a compound condition as groups of nucleated cells, one growing 
at the expense of the rest, and thus the mature ovum is a product 
of several primary ova. Prof. Prince also made a note on the 
ciliated organ of the common species. 

In his pelagic Annelids from the Canary Islands Greeff + devotes 
a considerable amount of attention to the Tomopteridae and 
describes three new species. He first gives a resume of the previous 
knowledge of the subject from Eschscholtz to Vejdovsky. He 
considers that Eschscholtz found two pairs of spine-hearing 
tentacles in his T. oniscijomits from the South Sea in 1824, viz., 
the first pair of cirri with the spine enclosed in the tip, and the 
long spine-hearing or second cirrus behind, lie further points out 
that the first cirrus with the spine at the tip, instead of being a 
larval organ as Car]H»nter and Clapar&dc thought, is present in 
fully mature examples bearing ova as, for instance, in T. kef er¬ 
st* ini. 

In the cephalic ganglion of T. eschschoUzii he describe* two 
central ganglionic masses (in section) and a pair of large cells 
inferiorly. The nervous layer of the bulbus has also large cells, 
the pigment is brown, and the lenB single. Fibrous bands occur 
on the upper and outer region above the eve on each side. He 
also alludes to the cephalic ganglia of T. scohpendra . With 
regard to the interpretation of Busch concerning the segmental 
organ, he is in doubt. He agrees with Keforstein in thinking 
that there is a slight ganglionic enlargement at each segmental 
branch; moreover, that the cords communicate by transverse 
fibres. He discusses the various views concerning the rosette¬ 
like organ at great length, but he appears to have seen nothing 
like a segmental organ as figured by previous investigators. He 
gives a brief account of the musoular fibres to the feet. His 
2\ kefersteini lias two anterior tentacles, the second with a spine 
at the tip (first cirrus), and is 4~5 mm. long, with thirteen to 
seventeen segments. All the foot have yellow rosette-like organs, 
and the ovary is near the tip. T. levipes is a smaller form, having 
fifteen to twenty segments and a tail. The eyes hav8 two lenses. 
The lamellae of the feet are small, and the rosette-like organ is 
placed not on Hie lamella, but on the foot (in the position of the 
ovary of others), and is reddish brown. T. eschschoUzii measures 
from 18-17 mm. with a variable (short) tail. The head has 
three tentacles and eyes with a single lens. The ventral lamella 
of the foot bears the rosette-like organ at the tip of the foot, 

Lo Bianco J enters Tomopteris in his list of Annelids (without 
discriminating the species) as having mature ova in numerous 
feel, and procured from a depth of T>(X) metros. 

♦ Hup. Brit. Assoc. 1887, p. 709. 

f Zeitsch. f. wi«H. Zool, Bd. xxxii. p. 256, Taf, xv, (1870). 

f Mitt, Zool. St. Neap. Bd. viii, p. 405 (1888), 
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A few remarks on Tomopterids were made in the 4 Annals and 
Marine of Natural History ’ # for August 1890, when describing 
the pelagic Annelids of 8t. Andrews Bay throughout the year. 

Chun f (1887) describoK two species from depths of 500 to 1900 
metres. The smaller, T. dry an*, apjjoars to he identical with 
T kef erst rim, Grceff, and was mrer than T. euctnrta, Chun, 
which approaches T. scolopendra, Kef., and measured 90 mm. in 
length. 

E. Mayer J (1890) points out that the long second cirrus does 
not Indong to the head-region, hut to the region of the mouth, 
and in the young form it lies hchmd the mouth and resembles a 
foot. Further, its nerve-supply comes from the veutral cord, not 
from the brain. 

Apstein §, in a noteworthy contribution to tho subject, observes 
tluit the first cirrus is constantly absent in many, but be does not 
allude to the so-called segmental organ in any of the species 
procured in tho Expedition. T. hrlynlamiica he describes as tho 
common form in the North Sea and the Atlantic to the shores of 
America, his largest example measuring S7 mm. and with twenty- 
one feet. T, sepfentrimiatts extends to the Arctic regions, whilst 
in the warmer seas T. kerfrrstrnii and T. euchwta are more 
common. Most are got at considerable depths, such as T. kefer - 
nteini at 200-(>50 metros, T. srptentrionalis at 800-1000 metres. 
From the Cajw (AgulhnH bank) comes T. cschsekoltzii, This 
author, apparently following the views of Carpenter and Clnpar&de, 
thinks that the young forms may be provided with a second 
frontal tentacle, and he figures what appears to be T. kefersteini 
as such, and further gives a drawing of a young T. catharina 
(Taf, x. fig. 0) having four feet, and a frontal region quite 
different from that of the adult, and apparently crushed as well 
as devoid of the frontal tentacle, yet at the bases of the great 
spinous tentacles rounded bodies (ova or corpuscles) are present, 
and a cirrus is attached to the first foot. His T. imriana has a 
first cirrus and a longer anterior region behind the second cirri 
after the mannor of T. kefersteini , but its frontal tentacles differ. 
The frontal tentacles arc in the position occasionally seen in 
T, catharina , viz., turned forward so as to form a V, and such is 
of no moment in regard to differentiation. Apstoin’s figures seem 
to require revision, 

J, II, Fullarton ||, who worked for some time both on the west 
coast and at the Marine Laboratory, St. Andrews, published an 
interesting account of the reproductive elements of I'omopterts, 
In the young tho sexes, he states, are difficult to discover, but 

* Pp. 176,178,181, and 182. 

t “ Die pekgriwsba Tier welt in grosaoren Meoratiofen and ilire Bcxwhung sti 
dor Obettfachenfaumv,” Jlibl fcooL Cassel, 1887* Heft i. 

t “ timber morphol, Bedmitnntf burs ton tragondon Fuhleroirren von Tomo- 
pfori*” Biol Oontralb. Bd. x. (1880). 

Tomopt. dw Plankton Expod. Bd. i. A, p. 64, Taf. x, and xi. (1892), 
2oologi*ohe Jahrb, Bd. viii. p, 425, Taf. xxvi., xxvii., and xxviii. (1895), 
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At a later stage both are met with at all seasons of the year, 
and he thinks the adult females always have ova free in the coelom 
during the warm months* He describes the opaque seminal vesicles 
at the base of the rudimentary feet in the tail as having external 
and internal openings, and he could not see the segmental organs 
(with large rosette opening and a smaller one) when the Seminal 
vesicles were present. Ilis seminal vesicles correspond with the 
testes of Carpenter and Claparede and of Greeff, as well as with 
tho seminal clumps of Vejdovsky. He regards these vesicles as 
modified nephridia, which m front are soon in the anterior angle, 
where the toot springs from the body. When the feet become 
sub ventral they are not seen. Fullarton alludes to the muscles 
thus:—“ Tho ventral muscles for each apjxmdage proceed from 
the ventral muscles of the circular layer of the body-wall in two 
main bundles. The band arising anteriorly ( ma .) runs diagonally 
outwards, and is inserted in the posterior aspect of the lateral 
appendage of the same segment and orosses its fellow-band, which 
arises posteriorly, to be inserted on the anterior side of the inner 
wall ot the appendage. Tho genital onfioe is placed in the inner 
angle formed by the crossing bauds, and therefore towards the 
middle line of the body. The longitudinal muscles of tho ventral 
surface (ml.) also cross the genital cleft laterally over its outer 
border, and inedianly also over a part of the orifice itself, acting 
as a kind of sphincter. While the fibres of the longitudinal 
muscles maintain a straight course on the outside of the opening, 
they are curved slightly outwards, and inwards very markedly, as 
represented in fig, Jj(>. In some with a wide open orifice 1 have 
’observed wlmt appears to be a plug of mucus filling up that 
portion which is not covered by tho bending fibres of the longi¬ 
tudinal muscular layer.’* He further mentions that he observed 
a female which had two openings in the fourth segment, but only 
one in the fifth. In his figure of the foot the reproductive 
elements occur in both divisions. 

The account of tho ventral muscles by Dr. Fullarton is fairly 
accurate, but it should liavc been clearly stated that the two pairs 
of fusiform organs lie outside the muscular layers, and that the 
slight curves of the two ventral longitudinal muscles could only 
affect a channel leading to the organs. As Fullarton observes, 
the organs occur opposite the angle made by tho anterior and 
posterior oblique muscle* of the ventral aspect of the foot, but 
the pointed end and its connecting-band with the opposite side 
extends considerably beyond the crossing. The space between the 
curves of tho ventral longitudinal muscles thus lies over the central 
and widest part of the organ, the pointed ends extending on either 
side, Fullarton alludes to the “ventral muscles of the circular 
layer of the body-wall,” but neithor ventrally nor dorsally are 
there true circular muscles, these being represented only by the 
oblique bauds which cross each other both dorsally and Ventrally 
in their course to each foot, each band supplying the complex fan- 
like arrangement of the fibres which envelop the organ (foot), 
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The dorsal longitudinal muscles arc similar to the ventral, and 
stretch from end to end of the body—indeed, these longitudinal 
fibres occur throughout the circumference of the body, and have 
the oblique fibres outside them. Fullarton, as above stated, 
refers only to the fourth and fifth segments (by which he means 
fourth and fifth feet) as having the sexual openings, whereas in 
the example alluded to in the following account the two pairs of 
organs occupied that position, whilst the larger ovoid oj>emisgs 
occurred behind them. His somewhat diagrammatic figure 
(fig. 30), whilst indicating certain features, does not represent 
either or the organs as seen in the British examples. 

In the list of the Annelids of Woods Hole, Massachusetts 
(1873), Vcrrill and Smith enter an undetermined species of 
TomonterU, which Moore subsequently (1903) identified with 
T. kelgolandica of (Ireeff, a species having a wide distribution. 
KuWmumtly it is possible that Treadwell found a similar form, 
though this lias not Wen vended. 

An elaborate research on the oocyto of Tomopteri* was carried 
out at the Naples Zoological Station by I)r. Win. Wallace*, of 
St. Andrews, especially the change's in the germinal vesicle during 
the growth of the oocyte. Ho found no evidence that the chief 
nucleolus gave origin to the chromosomes of the first maturation- 
figure, lie followed the change in the chromatin of the nucleus 
from the primitive spireme to the formation of the definitive 
cliroiuoftomes and other features. 

Martin Schwartz t (1905), a student of Prof. Kiikcnthal, 
studied the group at Naples, giving a historical account of the 
subject and nis own researches, chiefly carried out by sections. 
Judging from his figures there is still need for further work of 
this kind. He gives an interesting diagram of the movements 
of the long second cirrus, and outlines of the feet of various 
Species, indicating the extent to which the membranous border or 
web is attached to the dorsal and ventral divisions. Ho appends 
a table as to the absence of a tail, the comparative length of the 
second cirrus, and the condition of the distal web of the foot. 
It is interesting in connection with the present observations that 
he places T. fatferxteini under those devoid of a tail, and it is with 
this species that his structural features chiefly deal. He describes 
the female gonads as m the third to ninth foot, and the genital 
apertures at the fourth and fifth feet. As to the male aperture he 

& J j* Fuliarton* aftd describes the male organs as club-shaped sacs 
with spermatozoa in the three or four last segments or IT, he- 
fereteini, and theso escape by air opening in front of the base' of the 
foot. In his section of the proboscis there is externally a circular 
muscular layer, then a radial system of muscular strands with 
ceils, within jvhich is an inner circular muscular layer and then 

i* Bril Assoc. 1W p. 283. 

f “BsSMffO stx einet Ksturgesohiohte dsr Tomopteriden/' JsnaisohC Stott* 
Sthrift 1 Hst. Bd. xl, tyX 38, p, 487, Taf. xviii, 
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a lining of glands. The intestine ia linod by tubular glands. The 
irervous system is typically Annelidan, and tho double cord has 
ganglion-cells at each segment and nerves to the feet. His 
sections of the frontal tentacles seem to be peculiar— indeed, tho 
minute details of most of tho figures need improvement. He 
found ganglion-cells in the frontal tentacles and circular muscular 
fibres. Ganglion-cells also were present in the ciliated organs. 
The second cirri are his task 1 and balancing organs which also 
contain nerve-cells. Ho represents a young form from Heligoland 
with its anterior end formed of the long fir-t cirri and their 
enclosed spines, whilst the second cirrus is hi lid and much less, 
and thus it differs much from ApsteinV earlier form with the 
large prostomium, but his figures appear to require re-drawing. 
He states that 71 hejersteim was rare at Naples in November, 
December, and January, and not near the coast—generally in the 
deeper water of about 150 metres, and seldom at the surface. In 
February and March it was more common. 

In the extensive examination of the pelagic fauna of tho 
Irish Sea by Herd man, Scott, and Johnstone*, Tomoptrns is 
stated to occur occasionally throughout A]»ril; and then again in 
August and September to the end of the year. For six months, 
viz., from January to July, it was not captured. “ It is never 
very abundant, being usually taken in ones or twos, and generally 
in the deeper nets.” The weighted net had fourteen on 
September 10th ami twelve on the 20th. “It seems that this 
oceanic form occurs comparatively rarely at Plymouth, and else¬ 
where in the English Channel.” “ Unfortunately, no numbers 
are given . . . but the probability is that the species is much 
more abundant in the Triali Sea than in the English Channel.” 

An important pa|>or on the Tomoptoridre of the Irish seas was 
published in L911 by K. Southernt- He found four species, viz., 
T. hclgolandiea , T. nisseni, Rosa, T. septentrional is , Sloenstrup, 
and T. cavallii , Rosa, a success due to the regular work of the 
Fishery cruiser and the efficient apparatus for searching the deeper 
water supplied by the Irish Fisheries Dejwrtraent, as well as to 
the experienced hands of Mr. Southern. In regard to tho first 
species, T. hrlrjolandiea (=71 catharina ), it is interesting that 
the maximum period (October) correspmds exoetly with that at 
8L Andrews. His largest specimens (50mm.) with sixteen woll- 
develojKid feet were taken 50-80 miles off the south-west coast, 
which explains the reason why so few large examples occur in 
St. Andrews Bay. Tho second form (7 r . niusmi) is large, 
measuring 05 mm. with twenty-nine feet and a comparatively short 
tail. The eyes have two or three clear lenses, and brown pigment. 
The ciliated epaulettes form conspicuous bands on the shoulders. 
Tho second pair of tentacles (first cirrus) are absent in the adult, 
ami the spinous pair are very long. There are no glands on the two 

* Rep. Loneafth. Soa-Fishcrics Lab. No. xvi. p. 170 (1000), 

t Irish Scicnt. lavestig. 1010, jk>, iii. p. 7, pi. i. fig*. I & 2, 
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anterior feet, but on the fourth the ehromophite glands commence 
on the lower margin of the ventral wing, and are button-shaped 
with an aperture in the centre. A hyaline gland occurs in each 
foot at the ajicx of the wing. The ventral hyaline gland is always 
found on the third and following feet, but the dorsal gland is usually 
absent from seven or eight of the anterior feet. The gonads develop 
only in the dorsal mini, and free ova occur at all seasons. This 
form was most abundant in November, and, as will subsequently 
l>e shown, agrees in general with T. carpenteri. T. septentrionalis 
is most abundant outside the 200-fathom line, occurring in larger 
numbers than any other form. A single, small, apical hyaline 
gland on the vertical pinna of the first three feet. Chromophile 
glands also apical, and lying below the hyaline glands occur on the 
succeeding feet. The eyes are brown. The largest captures were 
in May, and Southern thinks that the breeding-season is earlier 
than in T. kelgolandica (enthnnna ). The largest specimens were 
13-21 mm., with twenty-one to twenty-four feet. T. cavalhi, 
again, is the rarest species, 12-13 mm. in length and with seven¬ 
teen to twenty pairs ox feet. No glands occur on the three anterior 
feet, but these have yellow pigment on the wings. The other feet 
have each a single large chromophile gland on the lower edge of 
the ventral wing. No second tentacle is present. Ova occurred 
in November. He does not allude to Carpenter's and ClapnrMe's 
view tlxat the young may possess the first cirrus, whilst the adults 
do not. 

The same year Gravier* made a note on T. septentrional is from 
a depth of 950 metres during the Second French Antarctic Expe¬ 
dition, the largest being 12 mm. long and having twenty pairs of 
feet. 

Malaquin and Carinf (1911) describe the Tomopterid© found 
by the Prince of Monaco in the * Hirondelle * and ‘ Princess Alice/ 
viz., T, euchccta, T. aptteini, T. kelgolandica, T. ninseni, 
T> slogans, T. septentrionalis , T. planbtonis, and T. hyulcta . 

The Japanese forma were dealt with by Akira IzulcaJ (March 
1914). Besides T, cleqans, T. septentrionalis , and 2\ apstemi 
he describes T. pacifica, n new species 15 mra. long, with a maxi¬ 
mum breadth of 1*7 mm., twenty segments, and a long tail. Eyes 
black, first cirrus present ana the second three-quarters total 
length. Nuchal ciliated grooves. First and second feet with 
rosette-like organs, but without a pigment-speck; third and fourth 
feet only with pigment-spot near the tip of the dorsal and ventral 
rami; fifth to seventeenth feet each with a ventral fin-gland in 
addition to the pigment-speck. Eggs developed in both rami. 

Apstoin$ (lulu) describes larv© of Tomopteris which canie 
from the Skagerak ami were captured in a tow-net. They somewhat 

* ^DetndMne Exp$<l. Antarct, Francais*Soi. Nat p. 78 v 

J h Bull, de rinstit OceattOfcr. no. 805, pp, 1-16. 

t Jcwra. Coll. Sc. Impor. TJniv. Tokyo, vol xxxvi Artiole iv. p. 10, 

I SltWm^sbericliteu <3. Geeell. nat Fnmntte* Berlin* No. 2 (1016), I am 
k) l>r. B. C. WifikimMon tor a portend of this paper. 
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resembled the trocliophoro* of the Polychiets with a large bluntly 
conical prostomium, a ring of cilia behind the mouth, and two oyes 
(fig, 1, 0*7 mm.), besides a pigment-speck on each side external 
to these and slightly anterior. Apstein’s figures are somewhat 
incomplete, but they present no trace of the frontal tentacles, 
which probably form at a later period out of the large prostomium, 
whilst a pair of cirri (the first) project behind the ciliated ring 
and show the enclosed spine and a pigmeut-spot at the base; then 
a constriction separates the foregoing region from the next, which 
bears the second cirri (u4p*7c/«), which jut backward from a seg¬ 
ment with a projection on each side like a foot, and having a 
pigment-spot near the tip. Tw ? o pairs of feet follow, each with 
a pigment-spot and a yellow rosette-like organ, apparently in the 
dorsal lobe, and a tuft of cilia at the tip of the ventral lobe. The 
rosette-like organ is figured as a cell-w’all with four contained 
cells or granular masses resembling an eye. Behind these two 
feet a simple conical third is shown with only a pigment-speck. 
The tail is indefinite in all the figures, though there is a tendency 
to a lateral peak on each side. In his fig. 5 (0 8 mm.) what 
appears to be a further stage is showu, though only two foot and 
perhaps a rudimentary third arc figured. In this the frontal 
region is truncated and the 0 }e 8 nut on two circular masses 
(ganglia), the first cirri project outward from a stout base, whilst 
the second cirri arc directed forward from a foot-like process. Two 
pairs of bilid feet follow, 

The classification adopted by Apstein (1802) in the Plankton 
Expedition rested broadly on the presence or absence of the 
rosette-like organs, the specific characters depending on these and 
the foot-glands, though the presence or absence of a tail Was also 
taken into account. Those with the rosette-like organ included 
T. helgolandica y vitrina y levines, nwriana, nationalise and rolasi . 
The second group contained those with only foot-gland#, and the 
specific characters rested on tin* nature of the webs of the foot, 
the distribution of the glands, and the presence of the first cirrus. 
In this division he placed T. keferstvini , scpitntrionaliH , Kseh- 
scholtziie planhtoniSy scolopendray and euchata , Apstein thus 
recorded twelve species. 

liosa*, after two preliminary papmf, published descriptions of 
no less than eighteen species, besides six of uncertain |H>»itkm, 
adding by way of a caution i he following features in discrimination, 
viz.: the absence of the tail in many ; the rarity of a rosette in the 
tot foot, for it generally begins in the third; the hyaline gland 
in the tot foot is solitary, and may be absent in the second; the 
diromophile gland is always in the ventral pinna, the hyaline gland 
in the dorsal. lie classifies the Tomopterid© thus (in 1brief): j — 

* Rosa, Daniole. “ Racoolte PlantuouHche,'’ Katt© Didla R. Nave ‘ iJarurW 
val. i. Faso. v. Tomopteridi, p. 247, Tav. xxi., FimvN, 1908. * 

+ J^LT loff ‘ IUL XTiii * no - 7 i l90<5 )» Bull. Mu*. Torino, vol xwdii. 
no. 588 (1908), 
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A Genua Enapterw —Cephalic ganglia prolonged 
anteriorly m an unpaire<l frontal nervo, eye# 
minute, proboson weak and short, feet with rect¬ 
angular prniiM) not pastung internally, seoond 
cirrus much longer than the body, tail present, 
no first cirrus with hyaline glands E. tuch-mta, 

Ik Genus TomojtUru, Each (»tr sou.) —Cephalic 
ganglia o^oid (generally transversely ovoid), no 
process anteriorly, ejee large, proboscis stout 
and long, lobos of the feet more or lews oomoai 
with a border »e< and cirrus long. 

1. SubgenuH JvhrwtoneUa —Rosette present. gene¬ 

rally with a tail, first cirrus absent, generally 

with hyaltne glands T d< gwm*, Chun 

2. Subgenus Tomopterut. - Kosette absent, tail 

generally absent, first cirrus absent, byahne 
glands present 


1 Subgentifi Johnstontlla 


A Rosette only m one branch of ilm foot, with a tail 
13 Rosotto on the first and second foot 
a With a tail 


Tomttpferw (Joh n 

trulla) letupc a 


1. With chroraophile and hyaline glands and a 

spin© in the ventral pinna T ( J ) ducrti. 

2 Only with a chroraophile gland, ventral pinna 

with a spine (except nutwnah*) T, (J ) aloytnt, T ( J) dunclcn , 

h. Without a tail * only chroinophile glands, no [ T. (J ) national m 

fipme on pinna T, (J ) manana 

C. Rosette in the voptTal division of feet 1 and 2 , no 

spine i with a tail , T. (J.) cathnrxna. 

D. Rosette only on the foot, with a tail, without 

glands or spine T ( J ) vttrlna 

c. With a tail. 

1. Chromopbilo and hyaline glands in the ventral 

division . T. (J) numu. 

d. Without a tail. 

1. Chromopbilo and hyaline glands present 
a. Hyaline glands only in the dorsal division of 


the third and fourth feet 
b. Hyaline glands only in the ventral division, 
7. Hyaline and chrotaophilo glands Apical 
2 Hyaline gland# apical, chroraophile inferior. 
S ii Devoid of hyaline gland*, 
a, Chrcmiophile glands inferior 

Chromophils glands apical ... * 


T (J.) etogans 

[ Halts 

T. (/,) guptentrxo* 

T (J.) pUmkionu, 

[T. (J.) Ugulata. 
T. (J.) cai'ulUi, 

T. (J.) esc hscMtsi. 


N B.—The condition of the alimentary canal as regards com¬ 
parative freedom or fixture does not enter into this arrangement. 

The ewe uncertain forme arei T. onwsiformw, which he thinks 
may be 21 elegant, from the Pacific} T. teolopendra from Gibral¬ 
tar j T. %uxleyi, which has a first cirrus but no tail from Torres 
Strait; 21 datue, without first cirrus or tail and with small feet, 
from the Safe Sea; 1\ tarpeniort without the first cirrus, without 
a tall(f), and with well-marked feet, from the Antarctic Seas; 
*h4» Wijjjr. Jf. kd/vrttom with a rosette-like organ or a hyaline 
.gland, in every pinna, dona) and ventral, and without a tail, from 
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tho Canary Inlands. In glancing over these the title T. oniecn - 
formis 1ms been so frequently employed for various forms that tho 
original species of Gschscholt/. has been lost sight of and is even 
now in doubt. T. car/tmteri from the Antarctic is probably that 
described by Bonham, whilst T. kefcr&teini may be the form so 
widely distributed round British shores. 

The following account will give a general view of the occurrence 
of Tomopterh throughout the year in St. Andrews Bay, the form 
being chiefly that of T. catluirma , though T. keferttrini is not 
uncommon in the midst of the swarms of the former in autumn. 

January 13th.—Small forms of Tomoptrris catharina having 
eleven to twelve feet and measuring about 4 mm., the tail being 
short, whilst the second cirri are as long as tho body. The largest 
was about 11-12 iniu., with fifteen well-developed feet, and a 
longer tail with five rudimentary feet, besides several minute 
processes on the sides of the tip. The oblique muscle-fibres of the 
feet are numerous and fine. None showed traces of the rosette-like 
organ or tubes, or of o\a. On the 24th four occurred, the longest 
measured about 0 mm. and had twenty feet. The body of the 
largest was opaque posteriorly (half), but there was no distinct 
appearance of gonads. 

February 19th.—The surfaoe-net procured a single example 
with twelve feet, along with Afjlnntha and Sagitta. The short 
tail had only a single rudimentary foot on each side. Tho neck 
(behind the frontal tentacles) was very short, convex and granular 
at the sides. A gland was present to wal’d the tip of the ventral 
division of the feet at the base of the lamellae. The k>ttom-net 
on the same date gave nine examples, with feet ranging from eleven 
to fourteen. In one a foot had been removed, leaving a conical 
stump (with an opaque tipi not half the length of its neighbour. 
The muscular fibres of the foot seem to spread out as fine fans from 
front and rear, crossing each other and continuing to the distal 
part of the foot, whilst the longitudinal fibres of the body jiass 
onward at their bases. 

On March 2nd only three small examples witli eleven to twelve 
feet wero captured. 

On March 28th, whilst some were small (eleven to twelve feet), 
the tails of others were longer, the specimens in the bottom-net 
being five. One had in its stomach a series of rounded and ovoid 
bodies like ova, a nale nucleus being visible in some. In one with 
fourteen well-developed feet, the slender tail had five rudimentary 
feet. One of 7 mm. on March 30th had thirteen feet and a short 
tail. 

Those captured on May 17th were of medium size and all had 
considerable tails, one about 17 mm. (in preservation) having eight 
rudimentary feet on its long tail—moreover, presenting large ova 
in its feet in front of tho tail. There were thirteen feet in front, 
and the second cirrus was about three-quarters of the total length. 
Three with shorter tails presented no ova, 

On May 2^th a single example measuring 18 mm., with eleven 
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anterior foot, seven or eight rudimentary feet on its long taij. It 
had ova in all but the last two or three foot. The smaller ova 
occurred at the tip of the foot (ovary) where it joined the lamella. 

A long-tailed exam]>lo on June 4th measured about 24 nun., half 
belonging to the tail. Ova occurred in the foot and one or two in 
the liase of the second cirrus. The specimen, unfortunately, was 
too imperfect for minute description, hut the tip of the tail formed 
a rounded sausage-like process without rudimentary feet. Two 
smaller forms of the same date with shorter tails had no ova. 
A tine example from the mid water-net of June 11th had sixteen 
anterior feet, two rudimentary feet on the tail, which also ended in 
a rounded sausage-like process. No ova wore present In the 
enlarged area at the base of the second cirrus was, on each side of 
the proboscis, a short process—apparently a ruptured muscular 
slip (protrusor). The tips of home of the feet (not the lamella!) 
presented little granular masses. 

On August LOtli a damaged example (in fragments) was 
obtained 15 miles S.S.E. of the Island of May in the mid water- 
net. So far as could he observed, it was a long-tailed form with 
remains of ova in the feet. On the 30th of the same month 
a moderately long-tailed form occurred in the midwater-net in 
St. Andrews Hay, in which largo ova were present in the feet, peri¬ 
visceral cavity, and the bases of the long second cirrus. Another, 
with a considerably longer tail, m a similar condition was obtained 
by the same net on the 31st accompanied by a short-tailed example 
with thirteen foot, without ova. 

On September 12th swarms of examples without tails or with 
short tails occurred, and none showed reproductive elements. They 
varied in length from 3 mm. to 9 or 10 mm., yet the smallest had 
eleven or twelve feet. The tails in all were short, and the second 
cirri wore also comparatively short. Those, therefore, pertained to 
another series. Tomoptcvt* was in still larger numbers on the 15th 
in the bottom-net, though none was large. They ranged from 
4 mm. with seven feet to 15 nun. with ten feet and a short tail 
with two rudimentary feet, the former containing small ova at the 
tips and a few large ova at the bases of some. In others of only 
' 10 mm. with short tails and closely-arranged "rudiments at the 
sides, and no sausage-like termination, the o*va in Ihe feet and 
coelom wore few. In another of similar length the base of 
the tail presented two rudimentary feet and a short, terminal, 
sausage-liKO portion, the ova were much more numerous, but only 
a few were modemtely large. In a siugle example, about 17 mm. 
long, with an elongated tail the ova were more numerous, and 
four rudimentary processes occurred on the tail. A fine female 
example, measuring about 35 mm., was procured in the midwater- 
net on September 20th. The tail was only moderately elongated. 

A fine, though softened, example, measuring 39 mm., occurred 
in the midwater net on October 8th, bearing twelve feet in front 
pf the tail, which was three-quarters the length of the body. The 
feet* coelom, and tail were crowded with ova. The wall of the gut 
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itt the tail was xnimitoly cellular, each cell being granular, so that 
a minutely reticulated aspect was caused. Another, somewhat 
shorter, appeared in the same net on October 10th, with tv\elvo 
anterior feet and a shorter tail, in which the gut was thrown into 
wrinkles. Whilst many ova occurred in the feet and the coelom, 
none was present in the tail. The chromophile gland was at the 
tip of the ventral lamella. 

On October 17th vast swarms occurred in the bottom-net along 
with Sngttfa and young Olupeoids. The majority iuul more or less 
elongated tails and few or many ova. The ovigerous form* varied 
in size from 13-14 mm., with twelve anterior feet and short tails, 
to larger examples with longer tails. Amongst these were many 
unripe forms of small sizo—from 6 mm. upward. In glancing 
tlirough these swarms, as a rule those with elongated tails carried 
ova, yet in a few 22-23 mm long and with fifteen feet and a tail 
no ova were present, but they may have l>een shed. In the smaller 
forms with the commencing elongation of the tail, the ova were 
few and small, yet they would traverse thecoplomto the luae of the 
second cirrus. Size was not a test of maturity, thus some with but 
ton feet ancl a short tail with three rudimentary feet had ova, their 
total length being about 12 mm. Others even less than these had 
elongated tails and a few ova. In many the proboscis projected as 
a hoof-shaped process. The commencing elongation or the tail in 
all indicated the approach of maturity. In softened examples the 
ova readily passed backward to the tip. In large forms of seventeen 
feet with a short tail no ova occurred. In one instance the tail of 
a small form was grasped in the proboscis of a large one and so 
firmly that rupture of the smaller followed extraction. 

The bottom-net on October 24th, 1895, produced *till greater 
swarms, and with similar mixed sizes. One of 16 mm., with 
sixteen feet and a tail in process of elongation, throe or four pairs 
of opaque white specks, situated segmentally (internally at the 
bases of the rudimentary feet), which, when magnified, appeared to 
consist of granules, apparently developing male elements. No ova 
were present. Various examples were in the same condition. The 
cells of the terminal portion of the gut are more distinct, perhaps 
slightly larger than those in front at the proboscis and according 
to some the proboscis is ciliated. The length of the tail in some 
females equals that of the body, thus in one 38 mm. long it measured 
19 mm. The length of the tail and the large size of the ova 
some small examples of a total of 15 rara. is striking. In a second 
case the tip of the tail had been seized by the proboacitf of another 
and could not be dislodged without rupture. On November 8th only 
small forms, from 3 ram. and seven feet up to 9 or 10 mm. and 
eleven feet, were captured. All the breeding forms had disappeared. 
In some of the larger forms the second cirrus exceeded the length 
of the body. In December four examples ranging from 6-0 mth. 
up to 18 mm. were obtained. The great swarms had disappeared, 
and only a few young forms were left. 4 

So far as can be observed, autumn seems to be the period in 
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Briti&h waters when Toniopterid# occur most abundantly, the 
maximum being in October. This agrees generally with what 
Mr. Southern found off the West Coast of Ireland. 

The t \ pc of Tomopteris common all round the British shores 
and extending to the North Sea and the Atlantic is a form which 
lias received many specific names, ranging from T. onnetfornus to 
T.hrlgolandica , and which linen* terms T. {Johnstone!'la) calka* 
rum , (iosso. It is distinguished (PI. 1. iig. 1) by the alight gap 
between the frontal tentacles which are of moderate length, the 
absence of the first cirrus, the presence of a tail, and the occurrence 
of gonads in both divisions of the feet. In the normal condition 
the frontal tentacles curve evenly backward (PI. II. fig. 2) on each 
side, though occasionally, in preservation, they form a V in front. 
The eyes are dark brown with a single lens. Externally and rather 
m front of the e^ves on each side is a double ciliated band - tho 
vibratiie organ. The protrusor muscles of the prol>oseis form loojws 
at each side anteriorly. When stretched outward in the normal 
condition, the spine of the second cirrus lies near the jxibterior 
border of the oigan, which is bounded mainly by the cuticular 
investment, whereas the thicker covering in front has a charae- 
iteristio cellular layer, which commences fas the Kasai web thins off) 
as a thicker mass of cells, and gradually assumes the form of a 
thin layer in front of the spine. The number of feet varies 
according to the size of the specimen. The lamella* of tho feet are 
ovato-rofurubito w ith an oven margin, and l>enenth the tip of the 
ventral division is a large chromophilo gland, which seems to become 
indistinct in preparations in formalin. Brownish pigment occurs 
in the upper division, in which no hyaline gland could be seen. 
Ova not only occur in tho feet, the coelom, uiul the bases of the 
second cirri, but small ones enter the frontal tentacles. Tho tail 
has five or more pairs of rudimentary feet connected by transverse 
fibres across it. On the whole, tho space between the bases of 
the second cirri ami the first foot is somewhat shorter than in 
1\ lefcrateinL 

The foregoing account differs from that given by Bosa, in so far 
aft he describes a deep incision in the middle of tho frontal tentacles 
Which is pot present in the British representatives, lie gives two 
lenses to tho eyes* He states that tho vibratile hapds are large, 
linguiform, and converge posteriorly. Moreover, he observes that 
the first cirrus is generally present, though aometimos, in fact, absent 
(*« gefieralmente presents raatalora effettivamonto raancanto”). 
lie finds a rosette in the first two feet, and so throughout, and 
only a chromophile gland in the ventral division. He connects 
this species with T, anise if or mis, T, gmdrieornis, T, helyolamlica, 

* Op. cit. p. 888. At first it was thought right to give this form the 
specific name hslgolandim, but this title was applied by Busch to a spooiee 
with a first cirrus, and therefore led to confusion. Geese's title, therefore, 
lias much in its favour, not to allude to the well-merited compliment to the 
accomplished wife of Dr. Georgo Johnston, 

<6 Mag. N. Mitt. Ser. 9. Vol. xr. 2 
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and Nereis phasma of various author*, taking Gosee's nairie by 
the law of priority, 

A specimen with a remarkably long tail (PI. V. fig. 1) was 
procured in the bottom-net in St. Andrews Bay on the 21th 
October, 1805. Its total length was about 38 ram., of which the 
tail was 10 mm. Moreover, it had projecting from its proboscis 
the head and first and second cirri of T, kefentnni , a much 
smaller form, the rest of the body of the prey being engulfed in 
the alimentary canal. The feet, the bases of the second cirri, and 
the tail to its extremity were crowded with Urge ova The frontal 
tentacles curved toward the median line, making a shallow gap 
which had a papilla in the centre, hut the parts liad been injured. 
The soft pairs of the second cirrus beyond the shoulder formed a 
distinct web for a long; distance on the blender organ, and the 
delicate fibre at the tip offered little obstacle to the extreme 
mobility of the tip No other form yet oWrved showed these 
features so distinctly. This elongated web— narrow as it is—must 
have a consideiahle effect in the balancing of the animal, though 
it may not bo used in swimming. There are fourteen pail’s of feet, 
the last two being considerably diminished, and the tail has in 
addition three rudimentary feet, the last very minute. The ter- \ 
urinal portion of the tail is smooth, the tip just showing crenationa 
rather than papilbe. The feet have large ovate lamella*, the ventral 
presenting a conspicuous chromophile gland somewhat within the 
tip of the lower fork of the foot and shaped like a peach. The 
gland has a dimple at its ajiex inferiorly, and a slight inflection of 
the lamella externally is visible in some. The glandular tubule* 
are arranged longitudinally and converge to the apex vontrally. 
The hyaline gland was less easily seen in the preparation. In the 
first and following feet a roupded granular mass lay beneath the 
dorsal fork just within its tip, and a similar body above the tip 
of the ventral division, and such may have been pigmented during 
life. The last four (diminishing) feet seem to have no chromo¬ 
phile gland and their lamella? are more elongate. Like the anterior 
feet these show the same opaque white (in the preparation) op 
each side of the translucent central streak. This opaque tissue 
had masses of cells containing refringent granules (Pi. IV. fig, 3) 
at its border ^long the central area. The gonads occur in both 
dorsal and ventral divisions of the feet, and the large ova aw 
everywhere conspicuous, hut they do not occur in the lamellae of 
the last four feet in front of the tail. No sexual apertures are 
visible, but at the commencement of the fourth and fifth feet, a* 
first described by Leuokart and Pagenstecher, a transverse opaque 
white streak is scon at each side over the edge of the intestine, 
each connected with that of the opposite side bra faint band, 

The eyes of this species arc stated to be black, but, though they 
appear very dark by reflected light, they by transmitted light show 
a brownish tinge* 

In examining the structure of the body-wall, an example 
(female) occurred in which two large ovoid apertures existed in 



19 


Qatty Marine Laboratory, Si, Andreivt. 

I 

the Bogment behind the so-called sexual organs, as figured in 
PI. IV. fig. I. They appeared to have been formed by the rupture 
of the longitudinal muscles of the ventral wall, although the pre¬ 
sence of circular fibres round their margins indicated an original 
purpose. Like the smaller organs they lay in the angle formed 
by the crossing of the oblique muscles, and connected by a hand 
of tissue in which lntercroming oblique, longitudinal, and other 
fibres formed a complex. Moreover, an opaque band of fibres was 
continued from the external border on each side to the dorsum, 
thus forming a complete ring of ciroular fibres. The margin of each 
aperture, besides the circular fibres, prosen ted granules and minute 
cells amidst the slightly curled ends of the longitudinal fibres, thus 
making a somewhat opaque ring. The band connecting the two 
ovoid apertures showod a more definite border posteriorly than 
anteriorly, but the specimen had been ruptured both m front and 
rear of this band Oblique bands of fibres crossed at the external 
curves of each aj>erture, thus indicating that they occupied a corre¬ 
sponding position to the two pairs of organs in front, but at what 
stage the apertures make their appearance is still uncertain. In 
looking over large collections of Tomoptrris from St. Andrews, 
those with undeveloped generative elements show no trace of these 
organs on the fourth and fifth feet, and the tail is, as a rule, short. 
The elongation of the tail and the development of the ova coincide 
With the appearance of these structures. It is, however, wtrango 
that only one example has been seen with the laige ovoid apertures 
behind these organs, which are conspicuous in hundreds. This 
condition i« analogous to that m the TcrebelHd Tktlepus, in which 
only one adult and fully ripe female with sexual apertures has 
been observed, and that only off the coast of South Africa. 

The two p«urs of female organs (PI. VI. fig. 1) are fusiform in 
outline with a somewhat ovoid aperture on one side, this aperture 
showing under pressure a series of minute cells and granules over 
its area, but whether this is duo to its walls or to these occupy¬ 
ing its aperture is uncertain. In all probability they fill the 
aperture which is external to the muscular fibres—longitudinal and 
oblique. Though some of the longitudinal fibres form a curve on 
vouch aide as they pass the aperture, in other instances strands of 
longitudinal fibres, as shown in the figure, cross the aperture in 
addition. ‘The spindle-shaped body oi the organ appear# to be 
cellule-granular with fibres stretching toward the poles and ending 
in a filament which proceeds toward the nerve-cord, at which its 
fibres form a brush, apparently mingling with those from the 
opposite side, A similar termination seems to occur externally at 
the Wee of the foot At first it was supposed that these became 
the sexual apertures, but the occurrence of the large paired aper- 
tufo* behind rendered such doubtful. „ 

Thu alimentary copal commences with a r mouth and proboscis 
(PL I. figs* 8 & 4) of the typical character! the latter m spirit- 
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Powerful museles (protractor and retractor) effect itb movements. 
The organ thus differs from llmt of T. erptrntrionttlis or T. mnuent. 

The canal leaving the proboscis, from which it is marked off 
by a constriction, pusses backward to the vent. It lias a median 
dorsal and ventral raphe usually distinguished as an opaque line in 
each case, and due to longitudinal fibres and a more opaque con¬ 
dition of the cells and granules. The narrow part following the 
proboscis has strong circular fibres, but those by-aml-by cease, ntul 
the limiting membrane of the gut is lined b> comparatively large 
gland-cells or areas (PI. 111. fig. f>), so as to give a reticulated 
aspect to the canal from end to end. These reticulated areas an* 
minutely granular, and appoar to form a continuous investment, 
since they never separate from each other, and ruptuie of the gut 
does not affect their adhesion. It is free dorsally, hut is fixed at 
intervals along the ventral median line by short segmental bridles, 
which are easily tom, so that the delicate canal can he removed in 
safety—a feature in contrast with the condition in 'J\*ephntriona1i*. 
No trace has been seen of the ca*ea alluded to by Pe Quatrofages 
and Carpenter in the posterior region of the canal. 

The food consists of smaller examples of the same sj>ceies and 
of T. krfrrsteini, besides unknown fragments of tissue and ova. 

Mr. Southern does not allude to the examples carrying ova, and 
none of these, which were small, kindly sent hv Dr. Stelfox, of the 
National Museum of Ireland, carried ova on August 27th, 1005, 
Amongst these, however, were s)n*cimens of T. KeJcrstrinL These 
examples, which were examined by Mr. Southern, agree in 
structure (though the feet were imperfectly preserved) with those 
from the North Sea. 

T. catkarina is tho common form in the North Sea, and extends 
to the Mediterranean and the American shores. 

Tomopteris keferstcini , Greeff. 

1870. Tomoplerifi heferBieini, Greeff, Archiv Acad, Physiol. Bel. xxxii. p. 27f>, 

Tftf. xviii. figs. 40, 41, 43, 46, 47. 

1886. Tomopterut krjvnitBvnx, Viguier, Archiv Zool. Exp<$r. 2" ute, tom. iv. 

p. 412, Tab. xxv. figs. 3 10. 

1887. Tomopteru vlvyans, Chun, Bibb Zool. Cassel, Hoft 1, p, 12, Taf, iii* 

%. 4. 

Tn this small form a distinct gap sejmrates the frontal tentacles 
(Pl. 1. fig. 1 and Pi. 11. fig. 3), but varies in breadth in the several 
specimens. Indeed, the presence or absence of a gap, and the degree 
to which it can he deepened or rendered shallow, appears to need 
further study. Thus, m one of GreefFs figures of the dorsal surface 
(fig. 40, Taf. xv.), a shallow inflection with a slight papilla in the 
centro is shown, whereas in fig. 41, from the ventral surface, the gap 
is much more pronounced, and a large median papilla Occupies the 
centre. Moreover, the ciliated epaulettes are represented as free 
anteriorly and club-shaped. Two lenses occur in the dark brown 
pigment of each eye. The body is stated to have no elongated tail, 
tho vent showing (PI. L fig. 1) a lateral papilla on each side and a 
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coni ral dimple with two smaller pnpilho. The caudal fool are of con¬ 
siderable sue, the total number on the body varying from twelve 
to seventeen. Greeif shows a forked anal region. Such a de¬ 
scription accords well with the younger stages of the British 
examples, though the presence of a tail in the larger examples 
diverges. 

The head in T, kefertfetni has a series of fine muscular fibres 
passing forward into the frontal tentacles and diverging on each 
side to these organs ( PI 1 fig. 1). Circular fibres also embrace 
the nock backward to the shoulders. The central region has a 
continuation of tiu* longitudinal fibres from the front, and these 
appear to go to the ]>ostonoT end of the body. Kadi great second 
cirrus has the base of the spine ensheathed in granular tissue and 
muscular fibres, a fan-hluijjcd series passing from the region of 
the middle constriction of the proboscis forward and out¬ 
ward, part entering the basal region of the long cirrus, the rest 
spreading on the wall of the hod}. Across the shoulders fine 
fibres stretch from side to side, enabling contraction v>£ the region 
to take place, as veil as aiding in the movements of the long cirri. 
As a transparent object this broad region presents tine fibres decus¬ 
sating all over, so that contraction would readil} take place. The 
projecting bands at each side of the anterior region of the proboscis 
are probably protractors, and others aie retractors 

At the base of each foot dorsal ly (ride PI, IV. fig. 2, 
which is similar) two fan-sbaj>ed series of fibres me conspicuous, 
not only do they cross the body to the opjxwile foot but spread 
out, crossing each other over the foot m a complex manner on to 
and beyond the bifurcation. These fibres, moreover, in their 
passage from side to side of the body, cross each other, so that the 
posterior fibres of the foot on the right become the anterior fibres 
on the loft. Some fibres appear to diverge on the walls of the 
body, but whether they are lost in the longitudinal strands or 
curve right over could not be ascertained, In crossing the IkkIv 
some of the fibres seem to cross—in the middle line—those from 
the anterior border of the foot, joining those of the posterior 
,border of the opjK>»ite foot and vice verm. This characteristic 
distribution of the muscular fibres of Opjiosite sides and their 
union across the lauly is akin to the arrangement in the epipodia 
of CliopsU*, one oi* the deft and powerful swimmers amongst 
pelagic organisms. In this and its allies m the group of the 
Gymnosoines the muscular fibres cross each other obliquely in 
each fin, much after the manner in the foot of Tomopteris, "and, 
moreover, jaiss across the body from one side to the other It is 
remarkable that in two diverse groups this conspicuous obliquity 
of the crossed fibres should be found. Such, indeed, in Tovwpleris 
would pnint to greater powers in swimming than have hitherto 
been attributed to it. lee movements of the long cirri arc amply 

* rids “ Gymtionomoa M t* diter raa ton*, ’' par Alice Provot-Fol, Arch. Zook 
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provided for, and, in addition, the elasticity of the enclosed spine 
is a notable asset. 

Chun* appends to his account of Tom p tens eucJurta an 
enlarged figure of the muscles pertaining to the second cirri. 
The arrangement thus figured differs, however, from that in the 
well-preserved examples of T. keferstetni ; Borne appear to have 
been ruptured from their connections. The muscles of Hub 
important organ group themselves chiefly around the base of the 
spine. Thus in front is a powerful extensor spm*, which crosses 
opposite tho brain and passes outward to be inserted along the 
spine. This may be Chun’s m. 1, but its fibres in his figure have 
an antevo-posterior direction. On the posterior border of tho 
shoulder a muscle passes from the region of the proboscis outward 
to be fixed to the spine, thus acting as an adductor spintv on each 
side. It would appear that tho main fibres cross the body to the 
opposite side— to judge from the complex array of oblique fibres 
in the region between the second cirrus and the first foot, and such 
would be in keeping with the arrangement behind. Chun’s //*. 4 
would represent this adductor , but tho posterior ends are free and 
the fibres slope slightly backward and outward—that is, in the 
reverse direction to those of 71 krfersteini. From tho rounded 
base of the spine fibres radiate forward and back want, so that the 
organ, in view of its wide muscular attachments, can readily be 
rotated. The separate fascicle m. 7 in Chun’s figure is in all 
probability the protrusor of the proboscis. 

When fully thrust out the proboscis has an oblique or V-shaped 
aperture, the anterior edge of the pillar being the longer, tho 
•posterior l>eing little more than half the length. 

The alimentary canal is, like that of T. catharina, quite fro© 
from the body-wall doraally, a constriction separating it from the 
proboscis in front, while posteriorly a papilla appears on each side 
of the anus. A median raphe occurs doraally and ventrally as in 
the species mentioned, if one may judge from the streak in the 
preparation, and ventrally bridles at intervals bind it to the body- 
wall. 

Kosa describes this species as possessing a frontal region similar 
to that of T. elegant, Chun, which presents a shallow inflection ; 
brain transversely oval, eyes reddish brown, and with two leases 
(Viguior says incompletely divided into four); vibratile organs 
claviform and latcro-ventral in the cerebral region t drat cirrus 
shorter than the frontal tentacle, second about the length of the 
body; pinna rounded with a continuous margin; rosette absent; 
gonads in both dorsal and ventral branches of the foot* In 
alluding to the different views of A patent and Greeff in connection 
with th# rosette-like or^an, Kosa thinks they refer to the hyaline 

5 lands and that Apstem’s T. keferstoini is synonymous with 
! elegant, Chun. 

This is the form described on p. 354 of the Linntsn Transactions 
• ‘ Der pelugrfacbe Thionvclt,’ Ac., Konifsbortf, T»f, iii. $ (1888^9), 
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hy Dr. Carpenter, and figured in plate 62, figs. 1-4, as T\ onisci - 
forms. In his description the delicate transverse wrinkling is 
partly due to the muscular fibres. He correctly gave the relation* 
of the coolomic cavity and the somewhat ventral position of the 
first cirrus (his horn-like appendages). The muscles of the second 
cirrus he figures as passing from the spine to the wall of the 
movable base and quite independent of the trunk. He descrilws 
the feet as transversely wrinkled like the body, and his figure 
presents circular lines all round, but lie gives an interesting account 
of their motion. He rightly observed the protrusors and retractors 
of the proboscis. His “ ovoidnl cells ” of the intestine are too 
large. His “axis band’' passing along the dorsal surface from 
the cephalic mass is probably the dorsal raphe of the gut. 11c 
detected nerve-fibres to the cirri and nervous elements in them 
appirently connected with the pigment-spots, 

Ur. Carpenter* captured ^luit he considered 44 another phase of 
the same type M as T, krforstnni with a caudal prolongation — 
“its structure being in every respect the same.” It bad sixteen 
feet, instead of ten. In this be describes and figures two-fifths 
of the holy or thercal>outs as having the intestine sacculated, a 
condition not observed on the east coast or elsewhere , and, further, 
he suggested that the tail might form a bud, but he left this 
question open, if this form really had first cirri (which he 
thought were overlapped by the other parts), then it was a long- 
tailed example of T. kvfersleint, otherwise it was probably 
T eatlwrinn. Tt is interesting that he shows in fig. 1 simple 
crossed fibres passing from the front of one foot to the posterior 
Ixrnler of that opposite, whereas in figs, 0 and 7 transverse fibres 
alone are indicated. 

Procured in the bottom-net in St, Andrews Bay, 24th October, 
1875, and on other occasions. It occurred in the German 
Plankton Expedition at a depth of 200-650 metres. 

Examples from St. Andrews Bay in October, measuring 8-12 mm., 
presented a considerable tail, after the manner of T. caiharina , 
yet having the first cirrus with the terminal spine clearly marked. 
The eyes are black, and the general aspect is that of T. catharirui . 
The tail in the longest is about a fourth the length of the body, 
and the tip is somewliat bulbous and rounded, without papilla?. 
Pour or five rudimentary feet occur on the tail arranged as in 
JT. mtharina . So far as can be observed, the structure of the lobes 
Of the feet agree with those of T 1 mtharina , and gonads are 
developed in both divisions. • 

The question therefore suggests itself as to whether T. Jeefer* 
tfeini is a distinct species, or is it, as Carpenter and Claparedo 
suggested, only a young form of T. mtharina ? In alrtost all the 
British collections small examples agreeing with Gredf s T. kefer- 
suini occur, but very rarely is an example measuring 12 mm. met 
with. Tfyi small specimens tn all respects corresponding to T. catha- 
rin4 likewise apj>ear in the collections, so that it is a Complex 

* Om « ASA. 
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question. Jn frontal tentacles, second cirrus, eyes, feet, in alimen¬ 
tary canal, in the development of the gonads in both lobes, and in the 
presence of a tail in the larger examples the two closely correspond. 
If therefore the first cirrus should he found to he caducous *, or if 
a sexual variation were possible, then the identity of the two forms 
would be established. In the largest examples with the develop'd 
tail the gonads at the extremity of both lobes of the feet present 
a cellular an<l minutely granular aspect, the granules when more 
highly magnified (PI. V. tig. 2) are seen to be enclosed in a cell- 
wall. From the tip of the hollow' lobe of the foot inward a 
progressive rate of increase of these ovigorous cells follows, until 
large masses of a louruled form bulge into the space (PI. V. 
fig. 2). Such is therefore an ovigerous female having frontal 
tentacles and two pairs of cirri, and yet the general structure is 
that of T. enthurina. It lias to he remomliered that Vejdovsky 
mentions that in T. ritrina , from Trieste, the young forms ha\e 
the first cirrus longer than the frontal tentacles, whereas they are 
shorter than the frontal tentacles in young males. (JreefT again 
holds that those hearing the first cirrus with its spine at the tip 
are not larval forms as Carpenter and ('la pa rede thought, hut hear 
ova, as, for instance, T. ke/‘er8feini t and this the foregoing remarks 
corroborate; yet the young specimens of T. cat hart na which have 
no first cirrus mingled with those having the first cirrus are 
exactly in the same condition as regards the gonads in both lobes 
of the foot, are of the same size, and were caught in the nets at 
the same moment. Some of the small forms, again, which were 
placed as undisputed example* of the young of T. catharina , 
presented a knob or stump on the site of the first cirrus* so that 
the remarks of Carpenter and Claparcde rest on fact, viz., that tbo 
first cirrus may occasionally he removed, though further investiga¬ 
tions are necessary. (>n comparing two vessels—the one containing 
small examples of T. catharina, that is, those devoid of the first 
cirrus, the other with all the sj>ecimcns of T. kefemteini picked 
out from various collections at 8t. Andrews,— the sizes of the 
former were, on the whole, a little larger, but both contained small 
examples of ten to eleven feet; most of these, however, pertained to 
the vessel of T. kefemteini, and both showed a fcw r w’ith developing 
gonads in both divisions of the feet, and a few in each vessel with 
tails. On the whole, the evidence leans to the separation of 
T. keferxteini up to date, and it is a form widely distributed in 
FI uropea 1 \ waU* rs. 

Tomopleris septentrional!s (Steenstnip), l)e Quatrefages.—1 u 
glancing at a series of this species, one feature immediately dis¬ 
tinguishes* it from T. catharina , vi/., the general uniformity'of 
size and, besides, the absence of long tails (whilst the feet on each 
side these are closely arranged and comparatively large), the 
deep fissure between the frontal tentacles, and the presence of ova 

• Malaquin holds that these have no norve*twig and are temporary *truo- 
tur,»* (Aroh. Zool £xp«r. 8 «<§r, t. vii. p. ii It. Jfc N.); the pmeuoe of ova and 
a tail* however, were not known to him. 
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in examples considerably smaller than the average females of 
T. calhnrina . The average' length ranges from 10-14 mm. 

In Uritihli waters Southern * took it in large numbers off the 
west anil south-west coasts of Ireland and outside the 100-fathoin 
line, and more frequently and in greater numbers than T. catharina 
or any other species of the genus. In the month of May no loss 
than 2*11)0 examples were captured, the species being much more 
abundant in the spring, and in the series sent for examination some 
females carried large ova in that month. In contrasting this 
species with T. cothanna the frontal gap is larger (1*1. II. tig. 1), 
and instead of the small central boss a larger one occurs in T. septen- 
trtonalnt, the anterior curve extending on each side of the gap; 
this larger process below being the frontal border of the head, 
whereas in T. cat ha runt it is a small process or a fold of the 
tentacular margin. There is a trimness in the outline and a 
grouping of comparatively large feet at the tail characteristic of 
T. Hrptnitrtona!t k. Mr. Southern observes that the first three 
pairs of feet have a single apical hvaline gland on the ventral 
lamella, and that the sueeet*ding feet have these and ehromophile 
glands just below them. Tin remarkably distinct eyes are brownish 
or reddish brown, both by duvet and transmitted light, whereas 
those of T. catharina are black. A marked feature in the ripe 
examples of T. $rptanlrionalix is the absence of tin* two )>air« of 
sexual organs at the fourth and fifth feet, go conspicuous in 
T. cat karma. All that could be observed was a slight thickening 
or ridge opposite the first five or six feet, a thickening, however, 
which seemed to extend to all the rest of the feet, so that this 
distinction remains. As a rule, the feet toward the posterior end 
of the body arc considerably larger than in T. catharina , a fact 
which gives the region a charaet eristic feature. 

The integument of this species appears to l>o somewhat thicker 
than in T. catharina , so that the muscular fibres and other struc¬ 
tures internally arc less easily seen in certain preparations -a 
condition perhaps due to the technique adopted. Such methods, 
however, do not account for the differences between this and 
T. catharina in regard to the alimentary canal, which, in the 
latter ease, can readily be removed, since it is fixed only on the 
ventral surface by small bridles segmentally, whereas in T. napten* 
trionalis the canal is adherent to tho body-wall (PI. V. iig. 8), 
which, when »lit longitudinally, cxjwhsos a slightly segmented con¬ 
dition of the chamber (gut) from constrictions placed at somewhat 
regular intervals opposite each foot. Such, therefore, accounts 
for tho absence of the ova in the longitudinal perivisceral cavity 
and their occurrence only in the feet. Moreover, the muscular 
fibres— both longitudinal and oblique— are stronger (coarser) than 
in T. catharina , though they seem to follow the same plan. The 
space between several of tho posterior feet enables the ventral 

41 Irish Fisherian Branch, So. Invent!#, 1910, No, Hi. p. 20, I am natch 
indebted to Dr. Stelfox of tho National Museum* Dublin, for the opjiortunity 
tut examining spooimens of this and tho other species promised by Mr. Southern, 
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longitudinal fibres to bulge outward in contraction of the body. 
The crossed fibres spreading out in each foot are remarkably 
strong. 

The examples of this form in the British Museum were obtained 
in the E Atlantic, 51° 21 N., 12° 9 W. In general form they 
approach that of T. oarpenfen , though less broad, the posterior end 
terminating in a small anus No distinct gap occurs between the 
frontal tentacles. The glands in the foot aie indistinct. There is 
no long tail. 

This form is said to frequent the colder water of the Atlantic 
an l Greenland, and has been obtainod at a depth ol 800-1000 
met res. 

The proboscis (PI II. fig 0) has an even smooth run, 
instead of the oblique apt rture m T. ettthanna , and it is h ss 
trurapot-shajied than m T. nisne/it, the exposed region Inmig 
sh n*t and the margin nai row. 

Tomoptens msseni , Rosa. 

This form, as Southern states, is characterised by the massne- 
ness of the body and the presence of a tail. Ho found an example 
mm long with twenty-nine pairs of feet on the trunk and five 
rudimentary ones on the tail, each of which had two coloured 
hyaline glands. The eyes are clear brown with two or throe 
lenses, and lie on the centre of oaoli cerebral lobe. Rosa state# 
they are visible laterally. The preparation* kindly sent by Dr. 
Stelfox from the Dublin Museum were much folded and contdder- 
ably softened, and the eyes were invisible. The tails appeared to 
be proportionally shorter than m T l catliartna, the feet were so 
softened and woolly that their finer structure was obscured, 
though it was clear the lamella* were frilled and that a large 
chromophde gland existed in the ventral lobe. The frontal 
tentacles (PL IT fig 4) are comparatively thin, large, and long, 
curve backward somewhat abruptly to the median gap, and often 
afiow two Rmali folds between tiiem, though these, of course, 
vary with the condition of the edges of the tentacles, whilst tins 
frontal edge of the head retains its convexity. The head and 
neck are comparatively small In the preparations they #el*e 
thin, probably from softening, the first cirri are absent, the second 
are very long (once and a half to twice the length of the l>odv> 
Southern) The prohocis (PI 1. fig 2) is fully extruded in all, 
and has the characteristic shape of a large symmetrical and 
expanded trumjxjt, with the edge in some fiuely striated, 

The alimentary canal does not separate freely from the body* 
wall as in T, cat hart na, hut it is less closely fixed to it than in 
T. Bfpttntnonahs, since a cylindrical mass can he separated from 
the body-wall, hut it has a rough investment as if delicate strands 
had been ruptured. Instead of the finely areolatod aspect of the 
intestinal wall of T. catharina , there is here a complex coat of * 
longitudinal and circular fibres* (PI. IV. fig. 4), indistinct areola*, 
and conspicuous, clear, circular globules. The interior of the 
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canal also u less btnooth than in T. catharina —indeed, the entire 
tube differs under a lens. The clear round globules seem to be in 
the aroolated mucous lining of the gut, as shown m the figure, the 
muscular wall rendering them more or less obscure except at 
the ruptured edges. The mucous investment of these formed 
homologous areas to the more definite areola of 2\ catharina , 
though pioportionally smaller and less definite (PL IV. fig. 4), as 
well as softer. The reason for the differences m the alimentary 
canal in this species and m T. septentrional*8 has t \et to l>e 
ascertained, but it is an important one, and may not be altogether 
due to the nature of the total 

A large sjiocimen and three smaller (13-11 mm.) m the British 
Museum (1901. 9 15 l), the larger measuring 12 mm. and labelled 
T onisnformts , come tram the Faroe Channel, 189(5, at a 
depth of 100 fathoms. The ciliated mudnt organs are normal, 
and there is no hist cirrus. The vent nil division of the foot 
shows a large chromophile gland, though its development is much 
less than in the African form The tail is long, with ludimentary 
feet. No ova occur in the large specimen, but in the smaller 
these are present. No gap occurs between the frontal tentacles, 
which are large. This is probably T> ntssrm. 

An example sent from Cambridge, and la lulled T. nissem, was 
procured in the E. Atlantic, fitT 10 N., 11° 27' W. (2d. vhi. 07), at 
a depth of 400-800 fathoms by the trawl. It has rather long 
frontal tentacles, but it is badly preserved. Gonads occur m both 
dorsal and venturi division* of the feet, and thus it differs from 
Rosa's definition- since ho states that these occur in the dorsal 
only and Irom the second foot backward. 

An example in the British Museum from the E Atlantic, 
f>(T 10 N., IP 27' W., procured m the trawl at 400-800 fathoms 
(sounding 770 fathoms), has long frontal tentacles with a gap 
between, but is mi imperfectly preserved that recognition is 
doubtful. It presents gonads in both dorsal and ventral lobes, 
whereas the type has these only in the dorsal division. 

T\ mssem was described by Rosa from the South Atlantic, and 
Southern found it not uncommon in the northern offshoot of the 
<3tdf Stream to the west of Ireland, and he also examined examples 
from the south of Iceland. 

Tomopteris cavalhi , Rosa ( Jlde Southern). 

This form somewhat resembles T. septentrional** in general 
outline of the body, being devoid of a long tail and having the 
feet similarly developed on each side posteriorly. The prostomium 
(PL II. fig. 5), however, diverges, since no median fissure occurs 
between tno frontal tentacles, the anterior margin proceeding 
continuously from side to side,. Moreover, a median line is visible 
both domatly and Centrally in viewing the body, A pair of 
rsddieh-brown eyes occurs a little behind the frontal tentacles. 
Rosa describes ihe body m otato-laneeolate* yet the diminution 
towavd t^e tail is marked in eteiy case. He gives fifteen pain of 
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foot, a thick nock, a large (insure between the frontal tentacles, 
and bright brownish or yellowish eyes. The vibratilo organ pistes 
backward to the posterior margin of the brain. The first cirrus is 
absent, and the second is two-thirds the length of the body. The 

E innal glands of the fourth are large, and only chromophile, yet in 
is (Rosa’s) figure he shows a hyaline gland above the chromophile. 
The gonad* occur only in the dorsal division from the first to tho 
ninth foot. The sexual fissure was not seen. Southern again 
observes that this is the rarest of the four sjraeies found off the 
west coast of Ireland, and sstvs there is little to add to the de¬ 
scription of Rosa, though his specimens were twice the length of 
Rosa's, and had seventeen to twenty pairs of feet, “the throe anterior 
pairs bear no gland, but they have a considerable amount of yellow 
pigment in the wings. The succeeding feet have each a single 
large chromophile gland on the lower margin of tfie ventral wing.” 
44 In May young specimens were found in which the loot-glands 
were small or absent. Ova were found free in the body-cavity in 
November.” He does not allude to the frontal tentacles. 

The gut-wall in tins form, so far as can be ascertained, is 
attached to the wall of the body, as in T, nisseni, and cannot he 
removed from it without rupture. The fragments (1*1. Ill. fig 0) 
present a wrinkled surface, longitudinal muscular fibres (but 
whether of the body-wall or intestine is uncertain), and an 
areola ted granular surface with larger clear globules in the areola*, 
which are less distinct than in T. septentrional is, and much lest* 
so than in T. catharina. 

The proboscis (PI. I. fig. 5) seems to be short, projects very 
little in a lateral view, and has an nurture somewhat resembling 
that ot T. catharina -'-that is, prolonged posteriorly where there is 
a gap in extrusion. 

The preparations showed that, as already observed by Rosa and 
Southern, the gonads occurred in the dorsal division only, and 
that there was a largo chromophile gland at the lower margin of 
the ventral division. 

Tho essential feature of difference between the Irish example* 
and the description of Rosa is the continuity of the frontal 
tentacles. No gap occurs between them, whereas Rosa ol^evvea 
that there is a large fissure between them. This is an important 
feature, and, if those observations an* correct, the Irish form 
should receive the name of Tomopteris souiherni or, at least, 
T. naval!ii , var. southern/. 

Tho species has been found in the South Atlantic, the Pacific, 
and the Indian Oceans, as well aw off the west coast of Ireland, 

The examples of T. cuvallii in the British Museum came from 
tho East Atlantic and wore sent from Cambridge. In some the 
frontal tentacles present no gap, in others a slight gap and a 
central process occur. 

Food of Tomoplerith .—Besides the instances in which example* 
of T . kefenteini were found in the mouth and gullet of T. catharina, 
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another female had several long masses of a minutely granular 
holt tissue in the intestine m October. 

2. South .ifrtcan and other Tomopteruh. 

A careful description oi To mop ter m tun pentt n % J)e Quutref., 
is given by Ben ha in * from examples proeuml at Commonwealth 
Bay by the Australian Antaictie Expedition m do 00 fathoms. 
He describes the anferioi margin as iiavnig no median notch, flic 
frilled membrane being continued from side to side. The ciliated 
vjiaulettes are “distinct, narrow, slightly curved with the 
convexity mediad In indifferently prcM'rved examples they 
assume a tiiangular form with the hast* external ’ Then* 
is no first cirrus. The gap is longer between the cirrus and 
the lirst foot than that separating the subsequent feet. Tilt* 
ventral pinna lias two glands, the hyaline and elmmiophile, 
the former eapj>cd by a dark orange or reddish-brown mass 
of pigment, and lies just dorsal of the up* x of the \uitral 
ramus, and begins on the third foot. The chromophile gland 
forms a thickening of pale bull colour, and begins on the fifth 
foot, ami extends to at least the twentieth. The two larger 
tqvoimens wen* males, “and the young testis is situated in the 
dorsal lobe of the foot, along the loof of its ca\lty.” T. ttrpttn- 
trionalis, Steenstrup, was represented from the same locality at a 
depth of 30-100 fathoms by several specimens from mm, 

long. He found hyaline glands in the first three feet, and at 
least in the twelve subsequent feet. Eyes brown. 

The South African form (PI. 111. fig. 1) differs, therefore, 
from that described by Prof. Benham in having a finished gap 
bctwetMi the frontal tentacles, in the somewhat shorter space 
between the bases of the second cirri and the fir^t foot (though 
this feature depends on the state of contraction), and perhaps 
in the greater development of the button-like chromophile 
glands (PL IU. fig. 3). Moreover, it lms a conspicuous tail. 
It disagrees with the description of l)e Quatrefages and Hosa in 
having a long tail, but it has about the same number of feet. 
The vibmtile bands are not triangular (livta), and the dorsal 
branch of the foot can scarcely l>o held to form a right angle either 
with the foot or the ventral branch, and it contains the ovary. 
The margin of the wing or lamella is erenato and extends on the 
foot. It agree# in having the sexual apertures on the fourth 
foot (PL III. fig. 2). Iiosa thinks Tcarpenteri comes near 
T\ nisseni, which* he only saw in preservation in the Musevim 
at Hamburg, and the wide distribution as well as the structure 
would appear to warrant their relationship. The Hamburg 
specimen measured 17 mm. in length and 0 mm. atdts widest part, 
thus it was a comparatively small specimen. It had twenty-five 

t AttsfoaL Antarc. Exped. 1011-14, vol, vL Part 3, p. Cl, pL vlih 
ftf«. 64-OC (1001). 
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pairs of feet, the neck was short, and there was a large gap 
between the frontal tentacle*. The eyes were large, reddish brown, 
and visible laterally. Tho first cirrus was absent, the second very 
long. No rosette. The gonuls occur only in the dorsal division 
of the foot, and though he, and also Southern, did not see 
the sexual apertures, in all probability they occur in the fourth 
foot. The chromoplule glands are conspicuous from the fourth 
foot backward, and Southern testifies to their button-like 
appearance on the lower margin of the ventral wing. Tukiug 
all the facts into consideration, and in view of variations, it would 
seem to be closely allied, yet the Cape form presents the large 
ova rolling freely in the feet and here and there over the 
alimentary canal dofsally, which could not well take place in 
T . niteeni. The dorsal wall of the canal can readily be (listin* 
guished and separated from the body-wall, but posteriorly it is 
fixed by bridles, so that the ova can less freely roll there than 
in T, catharina , whereas, in front, the intestine separates readily 
dorsally and laterally, but is fixed by the ventral bridle*. Only 
cellulo-granular debris, apparently from the gut-wall occurred in 
the canal. A dorsal and a ventral raphe probably am present, but 
they could* not be distinctly seen in the sample. The gut-wall 
is highly muscular, and the areola ted glandular lining is well 
developed. The vent nil nerve-cords form broad bands slightly 
constricted at intervals, so as to l>e somewhat monijjform, but the 
action of the formalin lias to be taken into account. The 
distribution of this form is extensive, since it ranges over 
the Atlantic from the Cape of Good Iloi>e to the western shores 
of Ireland and as far as 20° S. and 27° W. Closely-allied forms 
occur in the Antarctic seas. Off the western shores of Ireland 
Southern generally procured T. ni&seni at considerable depths 
from 170 to 900 fathoms, and, whilst it occurred at all seasons, 
it appeared to be most abundant in November, when from twenty 
to forty examples were captured in the mid-water trawl. Ih any 
case the warmer months gave fewer specimens. 

Tomopfaris carpenferi , Be Quatref., var., from No. 45 at 
100 fathoms from Cape waters, lat. 83 o 46'*00S., 17° 18"*00IS., 
600 fathoms. In mud. The example measures 65 mm., of which 
the long tail measures 13 mm. Anteriorly (PI. 111.fig. 1) tho frontal 
tentacles curve backward and slightly outward at the median base, 
with a distinct gap between them, the intermediate area presenting 
two minute, faintly marked bosses or papillae. The edges of the 
scimitar-like tentacle are thin, hut the base posteriorly forms an 
elevated mass which gives a character to the organ, which has an 
opaque streak along the centre—like a diaphragm. The short 
neck slopes outward to the base of the long second cirri, the 
ciliated epaulettes marking the bases of these and forming a 
double row of cilia on each side, their direction being forward and 
outward to the dorsal edge of the neck, where they cease* ltenh^m 
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in the poorly preserved Antarctic form think* the outline of these 
approaches IX Qua rtref ages’* figure (pi xx.), but this figure i« too 
indefinite and it does not resemble the condition in the Cape speci¬ 
men. The bases of the long second cirri agree w ith those of other 
forms, and they extend backward fully the length of the body, and 
the thin enveloping tissue forms a web for a considerable dixtance 
along the spine. The bodj has a fusiform outline, as a whole — 
taj>ering, however, posteriorly to the slender tail. 

There are twenty-nine feet with the frilled margin to the small 
wing, and the large button-like gland occurs on the ventral one. 
This thickened ghuiduLu cushion forms a marked feature when the 
animal 1 * placed on itt> dorsal surface, and each in the preparation 
(formalin) point* outward and forward. They are conspicuous 
from the fourth to the twenty-fourth foot. Benhuru, in the 
Antarctic form, gives from the fifth foot. Above the hut ton-like 
cushion is a hyaline gland and a dark pigment-spot (PI. 111. fig. 3). 
The specimen is a female, and the feet and coelomic cavity are 
crowded with large ova, the gonads occurring in the upper lobe, in 
which a cluster of small ova lies. The si^e of these would lead 
to the supposition that the larval Tomoj)tcn* must 1 h) of 
considerable hulk. The dorsal and the ventral divisions of 
the foot are short, and the free lamella or wing beyond is 
also limited. The tail is long, narrow, and much softened, but 
at least eight or nine rudimentary feet are present. No ova 
occurred in it. In the preparation the dorsal surface of the body 
present* a longitudinal line of elevations—one opposite the base of 
each foot; whilst ventrally there are three—-a central and a lateral 
on each side in similar positions. The genital aperture (PI. Ilf. 
fig. 2) i« a small circular jx>re on cadi side at the base of the 
anterior border of the fourth foot (PI. 111. fig. 2,y«.) ? thus differing 
from the ovoid slit* figured in other forms. In this connection 
it ig interesting that these apertures are in an analogous position 
of the two ovoid slits in Tfwlepu* cineimiatus from the Cape. 

A large {Tomopterte, measuring 85 mm. in its injured condition, 
ha* no locality attached and can only be imperfectly described. 
The translucent cuticle of the sahre-sluqxd frontal tentacles alone 
remains, but if one may judge from the slope of the inner ]*arts 
an interval occurred between them, and possibly two small 
elevations existed there. The second cirri are of great length* 
fully three-quarters that of the body, and their elasticity after 
extrusion is characteristic, enabling the organ to assume its 
original position without muscular jetton. Such would seem tp 
he la special provision in the group. In the preparation a 
double row of elevation* appears along the body, both domlly 
and ventrally, one opposite each foot The tip of the tail has 
been ruptured, so that it# condition is uncertain. Thirty-six to 
UtWyweight feet seem tp be present, but the injured posterior end 
pauses ambiguity. The tip of every foot was carefully examined, 
and no trace of the cushion-like disc characteristic of T. carpenter* 
'im thbse best, reserved negatived the possibility of 
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its presence, and pointed to this being a different species, but this 
is uncertain. In the preparation the feet and their lobes 
were wrinkled, and the latter ap}>eared to be more or less 
rounded. The diagnosis, therefore, by the glands of the pinna 
in such a ease was not possible. The tissues of this large form 
appeared to he more solid than usual, and the ventral nerve-cord 
and its transverse branehes eoukl readily be followed as they pissed 
outward in the elevated areas or ridges on the ventral surface. 
The intestine, which formed a firm corrugated tube, is bound to 
the cudomie wall by a series of regular and somewhat closely 
arranged bridles (PI. III. tig. 4) along the middle line dorsally 
and ventrally - the most perfect series yet observed—the gut 
however, being otherwise quite free from the body-wall. The 
proboscis was not extruded, the mouth forming a puckered 
aperture in the usual position. Moreover, the codomic cavity 
contained masses of what appeared to be sperms, though no tails 
could be distinguished. 

A revision of the specimens of T. cnrprnfrri in the British 
Museum* (‘ Challenger,’ etc.) was made with the following results. 
The specimens were procured between Kerguelen and Macdonald 
Island. This form is recognized by the absence of a tail, the 
comparative breadth across the feet, by the slightly nodulated 
condition of the middle of the frontal tentacles, thus making a 
distinction between the two. The ciliated epaulettes arc distinct, 
but the forward position of the shoulders (bases of second cirri) 
alters the appearance of the parts. The chromophile gland on the 
ventral web of the foot docs not show the cup-like or buiton-sha\>e 
of the example from the Capa. The tail, again, terminates in a 
small tip (anus), the whole tail, however, forming a broad process 
of diminishing feet. The length of an average form is 27-28 mm, 

A specimen from the voyage of the ‘Discovery’ (10.20.01), 
f>4 J 01 S., 170" S.E., measures 10 mm., with eighteen to nineteen 

feet, and is devoid of a tail. There is a slight depression between 
the frontal tentacles, and the ciliated grooves are normal. So far 
as could be observed, a chromophile gland occurred in the ventral 
division of the foot and a hyaline gland with a pigment-spot 
above it. 

Several forms approached T. ealharina in the collection. Thus, 
one labelled by Dr. Baird as T. on iseif or mis (09. 0. 22) from 
Greenland appeared to bo similar, but lwd no tail, and the foot 
were so decayed that their structure was obscured. Another 
procured by the ‘ Knight Errant ’ on 28th July, two on 4th to' 7th 
and others on 28th arid 30th August, 1882, from the surface down 
to 40 fathoms. The latter resembled the common forms with tails. 
A slight gap occurred in many between the frontal tentacles. One 

* I am indebted to the courtesy of Sir Sidney Hartner, Dr. Caiman, and 
Mr. Carmichael Muuroe for facilities in examining the examples in the 
British Museum. 
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had ejected the proboscis in folds. They occurred along with Arach- 
nactis* A similar Tomoptms was obtained in the i Triton ’ at the 
surface of the Atlantic, besides various examples from 25 miles east 
of the Island of May along with tSagitta^ and from St. Andrews. 

A Tomoptaris (11)11). 11.1), W. CJ., 38 mm. long, procured by 
the * Discovery,’ hit. 57 25$ S., long. 151° 43'E., had a peculiar 
slrijie, tor the body tajieml posterioily to join the tail, and thus 
contrasted with tho * Challenger 1 form with its broad posterior 
region. There were, including those on the tail, twenty-five feet, 
but unfortunately these were so injured that no observations could 
be made in regard to their glands. The ciliated epaulette* were 
normal, and the buses of the second cirri were close to the frontal 
tentacles. The caudal feet wore regularly graduated from the 
larger in front to tho smaller at the tip, and all were visible. 

Several other forms occur in the collection made by the 1 Dis¬ 
covery.’ The first (W ()., 1911.11.1.13, 18-24.0.04) wa* obtained 
at live fathoms (No.58;, 19° *45'8., 154 48' W., and measures about 
4*5 mm. and baa cloven feet. There is no tail. The division 
between the frontal tentacles is marked by a small eminence, each 
dipping in on its side. A large ehromoplulo gland occurs in tho 
ventral lobe. No first cirrus is visible. It is probably a young 
form. The other is about 8*5 mm. long and has nineteen feet, 
and was got at No. 8 hole (21b), VV. Q. (20. vi. 02). The tail is 
short, unda considerable distance exists between the second cirrus 
and the first foot. A third preparation (7 1.02) consists of three 
small specimens 0~9 mm. long and with fourteen to fifteen feet. 
No tail. Tho vibratile organ is normal. The gonads occur only 
in the dorsal division of tho feet, which are somewhat folate, 
and traces of a ebromophile gland appear at the tip of the 
"ventral division. A fourth (29. 7. 03) from No. 2 hole (220), in 
10 fathoms, is similar. 

8. On a Post-Larval Tcrebellid on a Medusa. 

Post-larval Terebellids are very common in the bottom tow-nets 
in 81. Andrews JJay fregn July to September— some in their trans¬ 
lucent tubes* and others, in an older condition, entirely free— 
amidst a multitude of small Medusa?, the Aciinula stage of Tuku- 
lar fa, young stages of Peachta, many species of llybocodon , 
&bait fa, Towopforh, and other forms. Two of the older IVre- 
befiids were attached to the margin of tho umbrella of a Medusa 
apparently outside the tentacles by the anterior end, their bodies 
hanging freely in the water (Pl. IV. fig. 5). No sign of entangle¬ 
ment or of injury by the thread-cells could be seen, and thus it 
was a question whether these young form* temporarily adhered to 
$he Medusa, like Peaehia* ana were carried throughout tho water 
after the pelagic stage in the transparent tube, or had been 
entangled by the thread-coil* of the tentacles and captured for 
food. The Terobellids were in the most advanced sta^c of the 
series, pyobabjy just before settling on the bottom* and it may be 
; Ata0i Jk Hist* S ki\ Vol. xv. 3 
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that thoy desired a longer period of freedom hy the help of the 
Medusa. They Here so j>erfeet in outline that at first sight it was 
thought they might Ikj parasitic Hy llids, such as Dr. Ciossluiul 
touml on Nemerteans in the Ked Sea, or as 11. Eisig discovered on 
the fins of the Italian eels. 

EXPLANATION OF THE PLATES. 

Plaik I 

Fig. 1. General view of the muscular Bjstem in Tumoptena Wfentcim, Grceff. 
Under a low power. 

Fig 2 Extruded proboseiB of Tomopttrts ni*8cni t Rosa. Enlarged under a 
lens. 

Fit/. 3. LaUiial view of the extiudcd probosciH ot T mtharinu, Gowse. 
Similarly enlarged 

Fuj 1 Vie* ot the mime tiom above 

Fuj 5. Lateral \ low of the extruded proboscis of T cmalln Rosa Similarly 
enlarged 

Fig. G. Lateral nxpiot of the extruded proboscis of T uptvntiii unlit (Steen* 
stiujo, Do (Juutrofagt.H. 


Pi a rt II. 

Fig. 1. Cephalic region of Tomojittrix h* ptenh wnali* iStoonstrup), Ijo Quutre. 

fagee, from Mi. Southern’* sene* ep , ciliated epaulettes. Enlarged 
under a Un«. 

Fuj. 2. Cephalic region of T. rolhunnn, Gokbc, St. Andrews Similarly 
enlarged 

Fig. 3. Ciphahe region of T krfeigtnni, Greeff Enlarged. 

Fuj. i. Cephalic region of T. niw/ti, Ru*a. Enlarged 

Fig. 5. Cephalic region of 7. laialln , Ko«a, from Mi. Southern’s collection. 
Enlarged 


PHTE III 

Fig 1. Dorxftl view ot the anterior region of Tomopteiu Carpentaria fioin 
South Afuca Enlarged under a lenw. 

Fig. 2. Ventral view ol the same, showing the genital uporturos (ga.) opposite 
the fouith foot My mouth , m, nor\e-eordn Enlarged. 

Fuj. 3, Lunudliu of the foot of the foiegoing, the gonads aiu m the dorsal 
fork, whilst the button-dike gland iw in the vontial braneli. Enlarged. 

Fuj. 4. The intestine (6) ot the bilge South Aineau form exposod to show the 
regularly -arranged bridle* ot tlie mesentery. 'i he corrugated wall (o) 
ot the body occupies each side, (r) the octdom. Enlarged under o ions. 

Fuj. 5. Inner surface of the intcHtmo of T. rathamva , Gosse, showing tho 
glands. Tho raphe is at tho upper edge. X 350. 

Fig. C, Inner surface of the intestine of T cavalh i, Itosa, with muscular 
fibres and glands. Tho lower edge as more translucent. X 350, 

Platjb IV. 

Fg. 1. Two ovoid (genital) apertures behind the paired organs in T&mojtieriH 
cuthaitna, Gosse, St, Andrew *, with the surrounding muscles. X 00, 

Ftg. 2. Foot of the foregoing species showing tho complex crossing of tho 
muscular fibres. One ot the lamellae is fuldod on tho right • a, rapbo 
of the intestine X 44. 

Fig. 8. Sperm-cells P of tho same form. X 350. 

Fig. 4. Inner surface of tho intestine of T. niseeniy Rosa, showing tho 
muscular fibres and glands. X 850. 

Fg. 6. Edgo of tho disc of a Medusa to which young Terobellid* arc attached. 
Enlarged under a leue, 
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Plate V. 

Fig. 1. Tomnpten« caiharuui, (in*?? iomikl*, with 'elongated tail, October 24th, 
lhy&, bt. AndrevvK hnlajjrod about fcwuu. 

Fiq.2. Ovary of T. krjerttlnm. (imiff. X 350. 

Fij, 3. Hwction of the body and intcwtino of T wptcntrwnah* allowing: tho 
import* ct diaphragms Tim body* wall r»o< diffareiitiatod m tlio 
figure from that of tho jfut. Enhugml uiidoi a Iona 

Plate VI. 

Fig. 1 . (1 onitill apparatus (ono of the two pair*) in Tomapterut cathartnn, • 
(i»Ki<o,\i«»wedti<>ui tlu interior,and (showing tho complex environment 
of imiHuhn. X 350 


II — Studies in Ph.iln'Tiil.r (I ). - S. and ti. African Form* 
[t'oitopft ut\ JJy 0. C. i'liA ui’ioN, K Z b. 

In the 4 Kntonmlogiht k Monthly Magazine’ for 1P1M, pp U5l~ 
1(5(5, 2;U>-217, vanous Indian and otlur East* in l’lnilucuds 1m\i* 
Lhui described oi cnumeiuUd, and one oi them iiguiul, In my sell, 
in this papm numerous S and E. African torms are treat id m the 
saino way, three or four only having him reeoided tiom the 
southern portion of that continent. Ouilleheau leused and 
tabulated the genera of Phukw rnliu in 18S)I, but he does not 
mention a single S. African species. Home ot these insects are so 
like others from widely distant regions that it is quite possible 
the descriptions of om or two of them would apply equally well 
to Malayan, Australian, or even American Wins—two id them, 
m fact, I fail to distinguish from Eastern species, thalacrus 
corunnu, Pauz., is cosmopolitan and has been recorded iiom the 
Himiltya and Australia, extremely similar forms representing it 
in many other parts of tho world. In dealing with tho S. African 
species I have, as usual, searched for -characters, but, except in 
Olio Species of Phalacrus (P. cervus, sp n.) and one of Jit tiro- 
lilu* ( 11 . pJatycncmu* f ap. n.), nothing of any importance has 
l>oen detected amongst them. The structure of the mandibles in 
the first-named genus (noted long ago by Tournier, but not used 
by him) lias been found to afford a valuable aid in defining some 
of the species : in P. cervu « (fig. 1, a ) they are remaikably 
asymmetric, the left one being greatly* elongated and somewhat 
bent at the tip in the 6 (suggestive of certain members of the 
Silphid-genus Agathtdium) and the corresponding mandible of 
the $ curved distally and not much longer than the right one 
(fig. 1, b , c). In tire European P. maxima*, Fairm., the largest 
Species of the genus, the mandibles ore asymmetric and short in 
both sexes (see fig. I, y), very like those of Tolyphu* capomu, 
Gudr. (see fig. 1,/). P. maxtmu*, it may beohserved, possesses a 
remarkable 3 -character, viz., the prosence of a densely punctured, 
trail* verse, pubescent pad aioug the centre of the apical margin of 
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tho second and third ventral segments, but of this there is no 
trace in tho other species of the genus before me. To illustrate 
the importance of the mandibular structure in certain Phalacridio, 
a figure of the mandibles of an Australian PhalacnnH*, 
jF\ obtuaus, Blackburn, *5 (see tig. 1 , d % c), is here shown for 
comparison uith the corresponding organs of a very nearly related 
Knstern genus, Sph<rrostiU>ux, shown by me in the above-quoted 
periodical (p. 1(m, fig 1, c), the two insects otherwise being 
very similar. Too much reliance, in in) opinion, lias been placed 

Vig 1 



a. PhftlamiH (nt'int, t*p n. t (MohkoI Hay), hood fiom beneath, showing the 
nn tommy, palpi, asymmetric mandibles, Ac.; b i r, Ditto, 9i mwutibloH, 
from henoath, d, r. Phnlacrinn* oUnm$ t Blackb., J (Sydimy dmtnct), 
mandibles from honeath , /. Toh/phus cuppunx, Clu< r J (Capo Poumtmla), 
head Ac, from bonealh , y. Phalactu* maximtht, Fainu., cf (Navaljyerai, 
Spam), head Ac. from beneath, h. Oltbms claviyer, ap, n. (Moaatl Bay), 
antenna. 


on at least two of the characters used hy various authors in 
defining certain species of this group: (1) the presence of an 
incomplete transverse impressed line within the basal margin of 
the prothorax, which is evanescent in some cases, examples with 
and without the line occurring in the same localities {Phalatsrm 
corvitiM and P. lim&punclutw , Guilleb.) in India; (2) the 
sculpture of the elytral interstices, one phase of the dimorphic 
females of Tolyphus caucus is, Guei\, having tlu? surfaoc dull and 
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transversoh strigose, the various forms occurring together at the 
Lion’s Head, Cape Town, T. syriacu #, Ucitt. (188f), varying m a 
somewhat similar way. Since the publication of the Munich 
Catalogue of Ph&lacmtw (1S4JS), upwards of fifty genera have 
been added, mainly by Sharp, (Jfuilleboau, and Casey, as against 
the original five. The thirty-two species enumerated in this p<tf>er 
arc referred to sev,pn genera, and more than half of them are 
placed under Ohbru« y Er. All are from the southern portions of 
the continent, with the exception of the two from NyawiLind. 

Collections of these uninteresting beetles frequently include small 
llydroplnhds, Cyboceplwhds (Nitidulida*), and Silphids (Cyrfnsa, 
(*olents , A r c\), these insects bearing a superficial resemblance to 
the Phalacridie when the specimens are unset 

The material examined, as before, belongs to the British 
Museum. 


Tolvphus, Enchgon. 

1. Tolyphm (Pharctsinus) capensts y Hu£rin. 

Vbsthxcrua enpensis, Outfr, Icon. tt( N gno Aniro., Ins. p. 315. 

hilhtu nt# pionvmiont, I*< ring. Trans, b. Afi. Flul. vi. 2, p. 110 (1S92). 

d. Anterior tarsi slightly dilated, joint 2 much wider than 1 ; 
mandibles curved, short, armed with a stout tooth before the tip ; 
ventral segments 4 and 6 with a narrow, ahrtost smooth, Iwire 
sulcus down the middle, the adjacent area fulvo-pubts-ecnt. 

y . Ventral segment 5 only suleate. 

Vur. y . Ely tra subopaque, the cross reticulation ihore distinct.' 

Length 2jJ-4 mm. 

Hab. S. Africa, Lion's Head and Camps Bay ( R. E Turnn •), 
Cape Colony ( Sftts. lirtt.), Zululand (src. Ptnnqney). 

Sent in numbers by Mr. Turnei, both forms occurring at Lion's 
Head. 

The description of L. promontom , Poring., types from Ca]»e 
Town and Zululand, applies quite well to this species. The larger 
sisso, oval shape, smoother head, faintly striate elytra, longer 
antenme, Ac,, separate 71 capen sis from the northern T. (fronu - 
lutn$ y Gu6r., and its allies. Tlie cye-facettes are equal in sue 
above and beneath, and the S. African species therefore belongs to 
tho siction Pharcismus s Guilleb., type P. punctulntu* % Hoscuh. 
The mandibles (fig. \*f) are short and asymmetric: the left one 
is tricuspid ; the ri^ht one is hollowed down the middle within, 
and has each portion dentate at some distance before the tip. 
E syriacuS) Relit. (1884), also has an opaquo variety (subopwu*, 
Habib., 1918). 

PnAiMCttus, Paykull. 

1. Phalacru* cereu$ t sp. n. {Pig* L <*~0, 
mandibles Ac., from beneath.) 

t cf. Oyal> convex, Vfcty shining above, black with a faint braesy 
the mandibles ip part rufesoeutj the head olosely, tho 
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prothorax and seutelhim sparsely, minutely punctured, the elytra 
with rows of* line conspicuous punctures and the interstices 
irregularly uniseriate-punetutc, the sutural stria nearly reaching 
the base. Head broad, the epistoma feebly notched in the middle 
in front; antenna' rather short, the apical joint oval, a little 
longer than 9 and 10 united; left mandible (lig. 1, a) greatly 
elongated, bent near the base and also at the tip, and armed with 
a stout tooth at the middle; right mandible (lig. I, a) much 
shorter, broad at the base, acute at the tip, and dentate near the 
apex. Prothorax immargmate at the base. Scutellum very broad. 
Beneath closely punctured and pubescent, the stout metasternal 
process smoother. Tibia* broad. 

9 . Mandibles curved, the left one dig 1 r) a little longer than 
the other and somewhat similarly toothed, the light one (hg. 1, h) 
shorter. 

Length 2 2\ mm. 

Unit. S A* Kir v. Mussel Huy ( /if. K Turner’ ii., iii. 1922) 

Thirteen examples. 1 hstiiigiudial I«* from tin* numerous allied 
forms by the greatly elongated, di>t.ill\-bent, sharply-toothed 1**11 
mandible of the A, and the highly-polished, distinctly seriato- 
punctate elytra. 

Tournicr (Pint. (Jenev. i. p. 0, 1SN9) calls attention to this 
eh, iraeter of the r ( f ofeejtam Pahearctie Phuhu'i i, w liich is still 
more pronounced in the S African insect. He suggests that the 
Kistern genus Anifasinns^ Motseli., based upon spec it s with 
similiv man hides,'lmt this seems to me to be very doubtful, as 
tlie t\|*e bears n<> resemblance to the genus he compares it with, 
vi/.., SterntM, Y\ oil. 

2. Phahii nm httivlnra % sp. n. 

Hn>ad-oval, very shining, convex, pitchy-black, the elytra with 
a large rufesccnt apical patch, the nntcnmc, palpi, and legs rnfo- 
trst/ueoiiH the entire upper stirfaei sparsely', minutelv punctate, 
the elytra (viewed under a high-power) obsoletcly, transversely 
strigulose, und also with rows of extremely fine punctures, the 
sutural stria extending forward to about the middle. Head 
broad; antenna* with a broad,stout, #-jointed club, joints 9 and 10 
transverse, 10 as wide as 11, the latter very largo, oval, longer 
than 9 and 10 united; mandibles moderately elongate (as seen 
closed). Prothorax immurgirute at the base. Scutellum very 
large Legs comparatively short. 

Length 2j mm. 

Hab. S. Africa, E&teourt, Natal ( O . A> K. Marshall*. 0. ix. 
]S9-'). 

One specimen. Apparently found with the following species in 
Natal, from which it is distinguished by the very broad, rtifn. 
testaceous antennal dub and the rod legs; the reddish apical 
patch may not be constant. 
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G. l*h<ilacrun hnmtndirntin, Blackb. 

rhalarn<8 burnintheiun** Blackb. Trana. K. Soo. 8. Australia, xiv. p. 101 
(1891), Champ. Knt. Mo. Matf. 1921, p. 2Ii7. 

rhalncnw Lin*'opuncfutuH y (<uillob. Aim. Soo. Ent. Bolff. xxxviii. p. 458 
(1891). 

Numerous examples from Estcourt ami TIowick, Natal, lihodcsiu, 
the Transvaal, ami Angola seem to me to he inseparable from the 
Eastern ami Australian P. burntndievtis Three* of the eight 
from Esteourt have the base of the prothorax distinctly margined 
along the median third, as in P. eorvtnn h, Ouilleb ( toe . c//-). 

Heteucuti a, Ouilleboau (1S9B) ( = Pvwscuns, Ouill., 1S9G). 

1. ILctcrolitux triguttaint f, sp. n. 

Oval, rather elongate, very shining; above nigro-pieeous, the 
front of the head, the lateral margins and a transverse spare at 
the middle of the base of the prothorax, a very large rounded sjxit 
on the <lise of eaeh ehtron below the base, a common trunsvt rso 
stibapieal patch, and the outer margin testaceous or rufo- 
teslaeeous, the antenna*, legs,and under surface testaceous; almost 
smooth, the ilytra w itli rows of tine conspicuous punctures placed 
in shallow stria*, the latter more deeply impressed on the apical 
declivity, the sutural stria sharply defined. Antenna* elongate, the 
club long and loosely articulated, joint 11 oval, shorter than 9 and 
10 united. Prothorax margined at the base in its median third. 
Motastornal process rather short, scarcely extending Wyond the 
coxu*. Legs long; tihiie rather narrow, the posterior pair with 
long spurs , posterior tarsi elongate, slender, joint 1 filiform, a 
little longer than the others united 

Length til mm. 

If ah, S, Afjmcy, Port St. John, Pondoland {II. E. Turner'. 

\.WJ'4). 

One specimen. A large, sharply maculate form, with shallowly 
punctate-striate elytra, long antenna* and legs, and an elongate 
basal joint to the posterior tarsi. Ifett rolihta, Ouillcbcau (189$), 
two African species of which were described by him in 1S94 
(If. picintts from Zanzibar and It. ttrttrgafensi* from Senegal), 
is synonymous with PttHtchivs (1N9G) ; the two genera an* com¬ 
pared by him, hut the differential characters are not mentioned. 
The later name has recently been used by me for various jSaatern 
inseotg # . 

2, Uclcrolitm platycnemus , sp. n. (Fig. 2, a.) 

<J. Oval, convex, shining, testaceous or rufo-iestaceous above, 
the elytra more or less infuscate in its basal tw T o-thirds, the 
antenna*, palpi, under surface, and legs testaceous ; almost smooth, 
the elytra sparsely, transversely aciculate laterally and with the 

* JP. (Litochrnt) noteroid$*, Blaokb, (Olibrut) thoracis i«, 

Flint (1887), tar; . * 



40 Mr* G. C. Champion on 

usual rows of minute punctures just traceable, Ihe incomplete 
sutural stria sharply defined, the other strias M^ible in one example. 
Antennai long, the club loosely articulate, joint 9 triangular, 10 
suhtmns verse, 11 broader, elongate, subconical, as long as 9 and 10 
united, suhmembranous at the tip. Joint 4 of maxillary palpi 
rather stout, acuminate-o\ate. Pro thorax immarginato at base. 
Metistom.il process extending forward beyond the coxa*, margined 
and rounded at the apex, lea\ mg the ven short raised basal 
portion of the me^oslernuni exposed, prosternal process sub- 
parallel, truncate behind. Legs long; tibne rather broad, the 
untenoi pair thickened, rounded at the apex externally, tarsi 


Fig. 2 



a, Heterulitus plat yen emus, Rp. n., (N.W. Khodoum), X 22 , b. SUlbomwius 

■rhoJesian'iut, up n. (N.W. Khodosia), X 17, 


slender, joint 1 of posterior pair very elongate, filiform, longer 
than the others united. Fifth ventral segment with a V-khaped 
depression. 

Length 2-2] mm. 

Jlfth S. Afuioa, FMeonrt and Malvern [typo], Natal (Q.J. lx. 
JlftiriihaU- xii. 1902, vi. 1907), NamwaU, N.W. Rhodesia ( IJ . V. 
JJotftmui: lii 1913). 

Three specimens. Recognizable by the unusually elongate, 
subconical eleventh antennal joint, the thickeued anterior t^bice 
(a character not possessed by any other Plmlaorid known to me), 
tbo very long, slender, basal joint of the posterior tarsi, and tlie 
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sparsely, transversely aoiculate elytra. The long apical joint of 
the antenna* removes it from ILcfcroUtm as defined by (imllobeau, 
but this character is of no importance. 

The V ioniums to be discovered. 

3. llctcrohtu’■$ subslriyosus, sp. n. 

Oval, convex, moderately shining; above varying’ in colour from 
picoons to ferruginous or rufo-UMaeoous, the elytra in some 
examples mdetuminately mfnscatc in their lmsal half and paler 
thence to the aj>c\, tho legs, palpi, and undei surface testaceous, 
s|)amd\, minutely punetulate, the elytra also transversely neiculate 
and with the usual seriate pumturns scarcely traceable, the sutural 
stria deep and sharply defined. Antenna* moderately long, 
joint 11 oval, not longer tlian 9 and 10 united, membranous at 
tip. Apieal joint of maxillary palpi slender, fusiform. Prosternal 
proeess veiy narrow, enned downward at tip, nn tasternal proeiss 
ratlier broad, extending forward beyond the eoxie, rounded at tip, 
almost smooth. Tibia* moderately widened, the spurs of jyostenor 
jmir long. Tarsi slender, pistenor pair very elongate, joint 1 
longer than the others united. 

d . Ventral segment o with a shallow U-shaped depression. 

Length 2-2t mm 

fJttb 8 Ari?iOA,Narnwala [iii. 1913,typo*], Mwengwa fvii 19111, 
and ShimajMmda [viii. 191 1], all m N.\V\ Lhodesm ( H. (\ Doll- 
man), Pretoria ( llardenberg)\ PourimuFHk K. AnuCA, Xmavano 
(Jfardrnberg : xi. 1920). 

Seventeen examples. Some of these wort* taken with a 
cf //. plutycncmut at Nutuwala, of which it seemed at first sight 
to l rj the 9 ; hut as both sexes are included in the series of the 
present insect, thin cannot l>e the case. 11 subs/riyosus has 
the prostomal process narrower and not truncate at the tip, the 
palpi more slender, and the anterior tibia 1 less widened in both 
sexoKw H . picinus , Guilleb. (1894), based on a single examt lo 
takeu at Zanzibar, is probably a nearly allied form. 

4. Jletcrohtus obhqucnotaius, sp. n. 

Oval, rather elongate, moderately convex, shining, pieeous, the 
head fufescent, the margins of the prothorax, a very large, 
elongate, oblique space on eaeh elytron at the sides posteriorly, 
extending narrowly forwartl along t)u margin to the base, the 
Wgs, and under surface testaceous; closely, minutely punetulate, 
tlig elytra also sparsely transversely aoiculate, obsoletely striato- 
puuetftte, and with a wudbdefmed sutural stria. [Antenna) 
wanting,] Protborax immarginate at base. Metasternal process 
prominent. Tibia* rather narrow; posterior tarsi with an extremely 
el^ngati, slender, filiform basal joint, much longer than the others 
united, 

length 2$ mm, 
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Jhxh . S. Africa, Port St. John, Pondoland (R. E Turner*. 
v. wmy 

One specimen. Easily separable from If. plnfycnemm and 
77. tnf/itf/afus, a]urt from tho difference in tho coloration of the 
ehtra, by tho von slender and still more elongate basal joint of 
the posterior tarsus, which is relatively a little longer than m 
II. suh&lny 081 ( 8 . 

Quintus, Erichson. 

The numerous S. African species here referred to this genus 
nun be grouped provisionally thus: — 

1 ((>). Sihmuoh more or less metallic above, with autennni, logn, 

ami under surface wholly or m part infuse ite, the 
tibia* ami tarsi sometimes reddish 

2 (3). Spocion large, metallic (roHemblmg Tolyphv* capenm*) , 

tarnal joints 1 3 bioadti in <J 

3 (2). Spu u*s smalh r , tar«ul joints 1 3 lens widened. 

4 (5) Elytra metallic immaculate 
(4). Elytra bransj-black, maculate powtonorly (except m 

vara.) 

6 (1). Species black, brawn) black, piceoiiH, or lorrugmoiiH 

abuse, the elytra sometimes with basal half or more 
black in the pallid forms (Noh. 11, 12) or with a 
large rod apical patch (Nos. 10, lH;, the antennm 
(except club in No. 14), legs, and under nnriaoo 
t< «taeeoiiH or rod. 

7 (It). Form oval or elliptic 

8 ([)). Hod) broader, black above,the elytra with a largo rod 

apical patch 
0 (8). Hod) narrower 

10 (11). Antennal loiut 10 wider than 11 ; body partly ferni- 

ginouM above 

11 (10), Antennal joint 10 not wider than 11 

12 (Id) Hody paitiy or wholly lerruginotw above 

13 (12). Body black, brassy-black, or piceotiH above 

14 (7), Bonn oblong, black above, the elytra with rod apical 

patch 

1. Ohbru* foli/phoidrs, sp. n. 

Oval, convex, brilliant nigro-nmeous, the antenna) 
excepted), the legs in part to a variable extent, and sometimes the 
lubri'm algo, rufeseent; tho liead closely, the rest of the surface 
sparsely very minutely punctulate, the cl) tra (as seen under a high- 
power) feebly transversely reticulate, and obsolotcdv or distinctly 
stiiate, the strne finely punctured and the two or three inner ones 
always well-defined and free on the apical half, the sutural stria 
nearly reaching tin* base, and all of them distinct throughout in 
one example. "Head rounded in front,theepistoma short; antonme 
wdth a stout elub, joint 10 strongly transverse. Prothorax mar¬ 
gined in the median third at tho base. Beneath closely punctured 
and pubescent; metasternal process broad, rounded in front, ex¬ 
tending forward to beyond tho coxa*, smooth at tip. Legs long; 
tibi;o moderately widened ; anterior tarsal joints 1—8 narrow in $ , 
broader and with joint 2 dilated in . 


No. 1. 

Nos. 2 7. 
Non. H, 0 

No. 10. 

No. 11. 

Non. 12. 13. 
Noh. 14 17. 

No. 18. 

(tho club 
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Length 2^-3 mm. 

Hah. S. Africa, Estoourt, Natal ( G , A. K. Marshall: ix., x< 
1S‘)2). 

Four specimens, two of each sex, varying in the development 
of tin* elvtral ntnir. A large brassy form, ver\ like Toli/phus 
capruMB at first sight, hut with a short rounded epistoma, as in 
Oltbrus , and nearly related to the Pahoaretic O. emeus, F. 

2. Ohbrtts macropus, <?p. n. 

Oval, strongly convex, brilliant brassy-black, the tibia? and 
tarsi pjceous ; sparsely, minutely punctured, the ehtra with fine 
stria* near the suture and traces of other impressed lines on the 
disc, the interstices (\ic\\ed under a high-power) subreticnlate. 
Antonine long, the cluh stout. Pro thorax margined along median 
third at base Elytra narrowing from a little below the base. 
Legs elongate, tibia* nariow, the anterior pair unusually elongate, 
the antenor taisal joints 1 3 \ery little widened. Metosternal 
pioccss as in O tohfphonlcs. 

Length 21 mm. ( 9 ) 

Hah. S. Al lire A, Irene, Natal ( Hardvuheeif') 

One sjiecinirn. A brilliant brassy-black form, nearly related 
to O. folt/phonies, with unusually slender, elongate anterior tdme, 
which arc narrower than in the suma sex of that insect. 

3. Ohhrun hrrrnsi, sj> n. 

Oval, rather elongate, narrowed ]>osteriorly, convex, shining; 
bras^v-black, the tihun and tarsi rufo-pieoous, the antenna* tes¬ 
taceous, with an infuscate club, sparsely minutely, the elytra 
more closelv, distinctly punetulate and obsoletely reticulate, and 
with very finely-cut, inipunetale, subobsolefe* stria*, the two next 
the suture more deeply impressed at the apex, the puncture* in 
the interstices biscriately arranged. Antenna? rather short, the 
dull not verv stout. Prothorax obsolettdv margined in the middle 
at base. Metastcrnal process prominent. Legs elongate, the 
tibim narrow. 

Lengfh 2] mm. ( 9 ?) 

Jlab. S. Antic a, Table Alt ( TV. Bering). 

One example, received by the Museum in 100(b This is one of 
several S. African species allied to the northern O. aneus, F., 
comptred with wdiich it is more elongate, more narrowed pos¬ 
teriorly, and has a less thickened 3-iointed antennal club. The 
latter is more slender than in 0 . tolyphoidfi and O, maevopus, both 
those insect*. inhabiting Natal. 

4. Qlibrut viridescens , »p. n. 

Oval, strongly convex, shining j black with a greenish or bmn&e 
lustre, tlie antennto (the infuscate club excepted;* palpi, tibiie, and 
tarai testacooua or fusco-testaeeous; sparsely, minutely punctured. 
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the elytra with extremely fine, shallow, impunctate stiia), the two 
next the suture more distinctly impressed, the interstices (viewed 
under a high-power) feebly reticulate, beneath closely punc¬ 
tured an<l pubescent, the prominent, anteriorly-rounded, unreined 
metasternal process almost smooth. Antenna* with a moderately 
stout club. Prothorax obsoletely margined along the median 
third r \i hue. Eh fra Uteiallv compressed, narrowed from a little 
below* the base, rounded at the apex. Legs elongate , the tibia* 
nairow, anterior tarsal joints 1-3 slightly widened in J . 

Length 2 mm. 

Hah S Antic a.. New Hanover and Wartburg, Natal (C H. 
Ha? dcnbrrij Ml. 1910). 

Six examples A close ally of b. bevinst , t) pc from Table 
Mountain. The elytia sboiter and loss acuminate behind, tlu» 
upper surface greenish. The tilmcare usually reddish, and tin* tar^i 
narrower than in O erne us, F. 

5. Olihrus ntfjroclavatusy sp n. 

Ova], convex, the elytra somewhat gibbous, brilliant brtssv 
black, the antenna testaceous at the base, the clu!) in Lisente or 
black, the palpi and legs piceous, spam ly, minute]) punctulate, 
the elytra with rows of very fine punctures which are placed m 
two or more (in one large $ ) feeble strue, the two stria* next the 
suture finely-cut, always distinct. Antennal club stout in cS ♦ that 
of V more slender Prothorax immarginate at base. Meta- 
sternal piooess prominent. 

Length 11 2J mm. 

Hah . S. Africa, Cape* ot Good Hope Xjypr, rx coll. Frif >, 
George, Cape Province (-ft. E. Turner: i. 1922), l)urLiu 
( F. Muir). 

Six specimens, the one from George larger than tho rest and 
with distinctly striate elytra Very near the Pahraictio 0. mtUt- 
fohu Payk., the elytra relatively longer and more narrowed behind. 
The antennal club is always infuscate and apparently stouter in tf 
than in $?. 

6. Olihrue arratus, sp. n. 

Oval, convex, shining; of a brilliant brassy tint, the antenna*, 
palpi, and legs rufo-picoous or infuscate, the mouth-parts and the 
basal joints of the antennae usually testaceous ; sparsely, minutely 
punctulate, the elytra obsoletely striate, the two stria) nett the 
suture deeper and sharply defined, free at tip, the scattered puuc- 
turea placed in the interstices. Antenna with a rather slender 
club. Jieneath sparsely punctured and pubescent; meiastemal 

f /rocess prominent, margined, rounded at tip- Prothorax f$td>ly 
Ordered in middle at base. 

Length 12 mm. 

Hob. S. Africa, Cores [type, xi. 1920], Mossel Bar, George, 
Aliwal North, Lion's Head (Jr, JBf, Turner). 
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Apparently a common insect in the Cape Province, the specimens 
Lei ore me varying greatly it) sue. Smaller and less convex than 
O. nufiociavatun , the antennal cluh not so stsut (at least in 6 ), 
the up]>er surface of a more brilliant brassy tint, except in one of 
the $> specimens from Mussel Pay. A single example from Salis¬ 
bury may belong here. 

7. OUbrutt natalcnsi*, sp. n 

Oval, narrow, much nan owed posteriorly, very convex, laterally 
compressed, moderately shining, black, with a taint biassv lustre, 
the An ten iuo and legs piecous or obscure ferniginoUH, the basal 
joints of tlm former testaceous , sparsely, minulrfy punctulate, the 
elytra obsoleti lv striate, the fctriie punctured, the tw ? o next the 
suture wtll-dofmed posteriory and five at tip, the interstices reti¬ 
culate (in type) or almost smooth between the punctures (var ). 
Antenna* with a rather stout cluh. Prothorax immarginute at 
base. M chi sternal process prominent. Tibia* rather narrow'; 
taisi slender. 

Jitmgih lf-'li mm. 

Hab. S. Arnica, Esiconrt, Natal ( G. A K ALnsItaU). 

Four examples, found at different dates between August Kith 
and October 12th, J8B2, three (selected as types) with the elytra 1 
interstices alutaccous ami one with the surface smoother and more 
shining, almost c< rtainly belonging to the same species. The 
antennal club is not quite so stout in the smoother lonn, and the 
difference in the surface-sculpture may be sexual, but Urn is 
hardly likely' ho be the case. A specimen fiom the Pii]*? with 
paler legs and non-reticulate elytrul sculpture may also belong to 
the name sjweies. A very convex small feum, scarcely larger than 
the PhI&'iuvKo O. pygmaut*, Sturm, and allied to the S. European 
O. bail (Uteri, Flack. 


B. Olibrun bohemtxni , nom. n. 

Ohbrus btngnatus , Boh. Kes. Etosrtm. p, 88 (186b) (noc Mdnrfriea, 1849). 

<$. Anterior tarsal joint 2 somewhat dilated; ventral segment 
5 with a shallow fovea. 

Hab. S. Arnica, Cape of Good Hope (type and Mus. Bril.), 
Llim 1 * Head, Ceres, Graham stown, Queenstown, Port St. John*. 
Umtata (B. JE. Turner ), Durban, Natal (Afw/>). 

The type of this species has a large, rounded, rufous subapical 
spot on each elytron, as in the northern 0. bmgmttMy M£n6tr.» 
compared with which it is less convex, much smaller, and has the 
antennw, jmlpl, and logs partly infuscate. The prothorax is 
margined in its median third at the base, the fine elytral stria) are 
almost impunoiate and free at the tip, the interstice* are reticu¬ 
late, and the kmg metastemal process is smooth and bare. A 6 
from Sierkfontein, Transvaal ( Tkamauet), without subapical spot, 
probably Wongs to the same species* 
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9, Olibrus rufophtgiatus, $p. n. 

Oval, convex, shining, the elytra duller; black, the antenna* 
(the slightly infuscate club excepted) and palpi testaceous, the 
logs and a broad oblujue stripe on the disc of each elytron (extend¬ 
ing from a little below the base to near the apex, and in one 
specimen reduced to a subapieal patch) rufous, the femora beneath 
and the under surface rufo-piceous ; above sparseh, very niinutt lv 
pnnetulate, the elv tra also extremely finely reticulate, and with 
two line, incomplete, apically-confhiont stria* near the «*uttire and 
an indication of other lines exterior to them. Antenna* with a 
moderately stout club, joint 11 barely as long a^ 9 and 10 united, 
const rioted at middle. Prothorax margined at ba*e to near hind 
angles. Ventral surface closely punctured and pubescent through¬ 
out; metusternal process prominent, rounded in trout, closely 
punctured. Tais.il joints 1 d rather broad. 

cf. Anterior tarsi dilated ; ventral segment 5 with a tninsvi rso 
depression near apex. 

Length 2] mm. 

Hub. S. Africa, Kstcourt, Natal ( (*. A. K. Marshall: ix., x. 
1S92) 

Four specimens. An ally of (). hoht warn (.— futtit/nafus, Mob, j 
with the iufoils subapieal spot extending forwards and burning 
an oblnjue stripe, the metasternal process clench punctured and 
pula scent to I lie tip; the fifth ventral segment with a trans¬ 
verse depression in the «f and tlic anterior tarsi rather broadly 
widened in that sex. The S. Kuropc.tn O. bijtlaqia/uH, Ouilleb., 
and O. xtitrhut, Finch, are gome what similar larger tonus. 

10. Olibrus jtomlornsis, sp. n. 

Broad-oval, very convex, black with a faint brassy lustre, the 
antenna*, palpi, labnun, legs, and a larger apical juteh on the 
elytra, rufous or rufo-testaceous; the head closely, the rest of the 
upjier surface very sparsely, minutely punctulate, tlic elytra with 
rows of slightly coarsor punctures and an incomplete sutural stria. 
Antenna* with a rather long, loosely-articulated club, joint 9 tri¬ 
angular, 11 moderately transverse. Sou tell uni small, triangular. 
Prothorax obsoletely margined in middle at base. Metastermil 
process prominent. 

Length 2i, breadth lj mm. 

llab. 8. Afiuoa, Port St John, Pondolatid (ZP. E . Turner : 
v. 192d). 

One example, somewhat crushed. A large broad form, coloured 
like rhalacni8 lutivlava from Natal, very different fioni any 
other Olibrus in the collections before me. 

11. Olibrus clavif/er , sp. n. (Fig. 1 antenna.) 

Oval, convex, very shining, rufo-testucoouH, the basal half of 
the elytra black; the upper surface with excessively minute 
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scattered punctures, the elytra also with distinct rows of coarser 
punctures and a deep, incomplete, punctured sutural stria. An- 
ten me rather short, with a very stout IJ-jointed club, joints 1) and 
U) strongly transverse and somewhat produced within, 10 broader 
than U or 11, 11 broad-ovatu, short, Prothorax feebly bordered 
in middle at base. Metastcrnul process extending forward to a 
little Uyoml the coxa*, rounded at tip; prostcrnal process narrow, 
hollowed at ajK*x. 

Length 2 mm. 

Huh. S. Afiuca, Mossed Buy, Caj»e Province (A*. E. Turner : 
vi. 1021). 

()n<* specimen. Diffos from all other Plmlacnds known to me 
in the ulativoh short, stout antennal club, which is formed like that 
of a ('n/plophaijux. It can he placed under Olthrus for the 
present. The general coloration is like that of O . masonic las from 
Natal. 


12. 01 thru$ mesomelas, sp. n. 

Oval, convex, very shining; above black or pieeous, with the 
head, prulborax, and the apical half or Hurd of the ehtra, rulous 
or rulcscent, the antenna*, palpi, legs, ami under surface testaceous 
or rufo-tostaceou* ; sjsirseh, excessively minutely punetulate, the 
elytra with rows of very line punctures and a punctured sutural 
stria. Antennal club moderately stout, shining Prosternai 

{ irooess very narrow, hollowed at the tip, inetasternal proems 
>road, extended forward, rounded in front, the marginal cariua 
extending outward along the coxal cavities. 

Length 1mm. 

Huh. S. Arnica, Salisbury (Marshall', x. 1800, iv.1900: 
typo), New Hanover, Natal ( Jlardcnbery ). 

Six specimens, the one with a bright red bond and prothorax 
and tlie apical half of the elytra rufo-testneeous very like the 
similarly-coloured O. chtvujir from Mosxcl Bay, except that the 
antennal club is normally formed in the present insect. The 
upper surface is very shining. A smaller example from Esteem rt, 
Natal, mav belong hare. Three others Indore mo from Mada¬ 
gascar ( Aiucqueryg , in Mu*. Brit.) aro very like the typo, except 
that they have a rather larger eleventh antennal joint. O. etjcnm, 
(iuilleb. (1890) (nec Casey, 1910), from Diego Suarez, is black. 

13. Olibrus rubicundus , sp. n. 

Oval, rather elongate, convex, very shining; ferruginous, the 
anteume, palpi, and legs testaceous; the head and prothorax 
sparsely, minutely punctate, the elytra with regular rows of line 
conspicuous punctures, the row next the suture placod along an 
almost complete, shallow, fine stria, the interstices almost smooth. 
Antenrne rather short. Prosternai process truncate at tip; meta- 
ftternal process extending to a little beyond the coxa), narrowed 
anteriorly, rounded at tip, leaving the slioid/transversely-raised 
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basal portion of the mesosternura exposed, the metastemum itself 
sharply silicate down the middle posteriorly. 

Length 2J-21 mm. 

Hab. S. Africa, Mwengwa [type] and Shimaponda, N.W. 
Rhodesia ( IT. C. Doll man : vii., viii. 1914). 

Three specimens. A brilliant ferruginous form, with rows of 
fine conspicuous punctures on the elytra and a shallow sutural 
stria, the latter nearly reaching the base. More elongate and 
larger than the S. European O. ca&laneus, Raudi, the scriately- 
arranged punctures on tlio elytra stronger, the sutural stria only 
distinct. O. conttanguineus, Poring. (1 S$>2). from Kohhen Island, 
compared by its deseriber with O. cortical is, Pan/ , may l>e an 
allied form: it is rufo-ferruginous in colour, with the elvtnt pale 
ilavous, the liifuscate suture excepted. 

11. Otibn/8 qiiaih'intriatiis , sp. n. 

Oval, laterally compressed, narrowed posteriorly, very convex; 
brilliant brassy-black, t lie antenna* (the in furcate club excepted), 
]> dpi, ami legs testaceous or mto-testaoeous ; spar.sch, minutely 
punetulute, the cl} tra each witli tvw> sharply-cut, finely-punctured, 
jiosterioi]v-coulescent stria* near the suture, both nearly reaching 
the base, the other serintely arranged punctures a little coarser 
than those of the interstices. Elytra somewhat gibbous. Meta- 
sternal process prominent. 

Lenglli 2-2 j mm. 

11 ah. S. Africa, Malmesbury {R. JC. Turner: v. 1920: type), 
Cape of Good Hope {Mas. Brit.), Table Ml. {Marshall: viii. 
1905), 

Three examples. A brilliant, brassy-black, somewhat cuneiform 
insect, with an infuscate antennal club, clear testaceous legs, and 
two sharply-cut stria* near the suture on eacli elytron. O. evan- 
C8CCU8 is its nearest-allied S. African ally. 

15. Olibrus pi at if st emu 8, sp. n. 

Oval, very convex, brilliant dilute ameo-piccous above, ferruginous 
beneath, the antennae, palpi, and logs testaceous, the elytra in 
certain lights appearing reddish towards the apex; sparstdy, 
minutely, the head more closely, pUnetulate, the elytra obsoletely 
striate at the tip and witli two extremely fine, posterlorly-coalesoent 
stria* near the suture. Antennal club stout. Prosternal process 
narrow, widened at the tip; metasternal process very broad, promi¬ 
nent, rounded at the apex, finely margined. Anterior taisal joints 
1-3 slightly dilated in d , 

length 1^-2 nun. 

Hub. S. Africa {Mt/s. Brit.), Durban ( F '. Muir: type). 

Four specimens. A brilliant, convex, dilute amco-piceous 
insect, with ah unusually broad, prominent, metasternal process, 
and two extremely fine posteriorly-coakseent stria? near the elytral 
suture. A close ally of the Indian 0. latisternus, Guillob. (1894), 
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and O. naininnus, Champ. (H)2i), differing from both of them in 
wanting the definite rows of punctures on the elytra, and from the 
latter in the absolutely striate apical declivity. 

16. Glib run evanescent, »p. n. 

Oval, very convex, brilliant brassy-black, tlu* antenna*, jwlpi, 
base of mandibles, and legs rufo-tohtacuous; sparsely, minutely 
punctate, the elytra each with two ]>osteriorlv-coalescent punc¬ 
tured btriaj near the suture, the outer one becoming almost obsolete 
anteriorly, the other senately arranged punctures extremely line. 
Antennal (dub rather stout. Sterna and tarsi us in O. quailri - 
Htnatun. 

Length 2J-5M mm. 

Jtab S. Aihk a, Durban ( F. ’Muir) and Estcourt in Natal 
( "Marshall i\. 1S92. type). 

Two specimens, proKibly sexes, the larger one with broader 
tibia* than the other A form of the southern O. quadrmtnalus 
with u non-iufuseate antennal club and compressed elytra, the 
second stria of the latter less sharply defined anteriorly. 

17. Ohbnts minusculus, sp. ti. 

Oval, narrow, becoming narrower posteriory, convex, very 
shining; piceous or nigro-piceous, reddish at the ti]>, the antenme, 
palpi, logs, and under surface testaceous; the head and pvothonix 
with extremely minute scattered punctures, the elytra with rows 
of shallow conspicuous punctures, which become less distinct 
towards the sides, and a tine deep sutural stria. Antenme with a 
rather slender 8-jointed club. Prothorax feebly margined in the 
centre at base. Metasternal process narrowed anteriorly, not 
reaching beyond the coxae, rounded in front (leaving the trans¬ 
versely raised basal portion of mesosternum exposed), smooth, 
without definite marginal line. 

Length If mm. 

liab . S. Afeiua, Estcourt, Natal (Marshall : vii. 1$92). 

Two specimens. A tniiuite, narrow, very shining, piceous 
insect, with the limbs and under surface testaceous; the meta- 
stemal process a little longer than in JS/tlbus and not quite 
covering the raised, base of the mc»o#ternum, the coxal lines 
wanting. This is the smallest S. African Phalacrid in the collections 
before me. Single examples from Zululand and Mussel Bay may 
belong here. 

IS. 01 ibrun rufoterminaius % sp. n. 

Oblong-oval, convex, shining; nigro-piceous or black, the apax 
of the elytra broadly and the under surface rufo-testaceous, the 
bead and prothorux sometimes ohscitrely rufesccnt, the antenme, 
palpi, and legs testaceous; sparsely, minutely punetulate, tho 
elytra with an incomplete sutural stria ami usually with the rows 
of minute punctures exterior to it placed in fine »tria\ Antennae 

Ann * & Mag. N* Hist . Sen 9. VoL xy . 4 
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with a moderately stout club, joint 11 oval. Prothorax ieobly 
margined in the middle behind. Elytra sharply margined at the 
sides, the latter subpaialhl at the l*ase. Metasternul process 
smootli, extending tor ward to meet the narrow pros tenia 1 process, 
rounded and margined at tip. 

Length 1^ 2f mm. 

Bab. K. Apiuca, Estcourt, Natal [type], and Salisbury, 
Ithodesia (O. A. K. Marshall ), Chunies Poort, Potgietersrust, 
and Pretoria, Transvaal (Bar den berg) 

Numerous examples. An oblong convex Form with the apex of 
the elytra bioadly rufous and the sides sharply margined. A much 
larger, rimilarh-coloured,more shining specimen (lengths, breadth 
]j mm.), taken by Hardenherg at “Louis Triehardt,” belongs to 
this or to a closely allied species. 

Stilbomimus, Champion (1024). 

1. Stilbomimm rhodesiaum, Bp. n. (Fig. 2, l.) 

Broad-oval, convex, very shining; ferruginous, tlie antenna 1 , 
palpi, and lrgs testaceous; very sparsely, minutely punctate, the 
eljtrawith regular rows of line conspicuous punctures placed in 
shallow or subobsolete stria*, the sutural stria only sharply defined, 
the rest of the surface almost smooth. Anteume rather long, 
joint 11 o\al, mucli shorter than 0 and 10 united. Apical joint 
of maxillary palpi thickened at middle. Eyes coarsely facetted. 
Prothorax margined at the base along median third. Metastemal 
process short, reaching to middle of intermediate coxa*, as in 
JShlbits\ coxal linos wanting. Legs long; tihue narrow, the spurs 
on middle and jmsterior pairs long; tarsi slender, joints 1 and 2 of 
posterior pair filifotm, subequally elongated. 

Lcngtli nearly II mm. 

Bab. S. Apjiica, Mwengwa, N."W. Ithodesia (B. M. Dollmnn : 
vii. 1914). 

Three npciinens, sex not ascertained. A close ally of the 
Eastern IS. polymorphus y but larger and more elongate, the jrro* 
thorax margined in the centre at the base, the eves more coarsely 
facetted. ' 

2. Shlbomimns (?) nya&anu*, sp. n. 

Elliptic, very convex, shining; black, the anteume, palpi, front 
of head, and legs rufo-testaceous; very sparsely, minutely, the head 
more closely, punetulate, the elytra with regular rows of small 
conspicuous punctures placed along fine shallow striie, the sutural 
stria becoming a little deeper than the others on the apical 
declivity, the broad interstices almost smooth. Antennal club 
with moderately stout joints. Eyes coarsely facetted. Prothorax 
without marginal groove at base, Metastornal process short, 
reaching to beyond the middle of the eoxte, narrowed anteriorly, 
leaving the triangular nit sc sternum exposed, the coxal lines wanting. 
Tibiae narrow, the spurs of the posterior pair long; posterior tarsi 
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longer than the others, joint 1 a little shorter than 2, oblique at 
tip, both slightly elongated. 

Length 2J mm. 

Ilab. E. Africa, Minnie, Nvasalaiul ($. A . Xeavc: 0. xii. 
1912). 

One specimen. This species has the meso-metasternal structure 
of 8tilbomimm , but the two basal joints of the posterior tarsi are 
much less elongated. The sutural sti ia is scarcely deeper than the 
others. A voiv convex black insect* with reddish antenna* and 
narrow tibia*, Ac., sujieriicmlly resembling an Anaemia. 

<3. Stilbomimns opahnns , sp. n. 

Broad-oval, moderately convex, very shining, opalescent in 
certain lights; obscure testaceous, the el\tra with the disc of each 
broadly indelennmatelv piceous from the base to near the apex, 
the an ten me, palpi, and legs testaceous; very sparsely, minutely, 
the head more closely, punetulate, the ebytra with rows of very tine 
punctures and a conspicuous sutural stria, the broad interstices 
almost smooth. Antennal club with rather small joints. Eyes 
coarsely facetted. Pro thorax feebly margined in the centre at 
base. Motasteraal process short, reaching to beyond the middle 
of the coxa*, narrowed anteriorly, the coxal Hues wanting. Tibia* 
narrow, the spurs of the posterior pair long; jKistorior tarsal joint L 
elongated, reaching far beyond the tibtal spurs [the other joints 
wanting! 

Length 2J mm. 

llab. E. Ajmuca, Mlanje, Nvanuland (£. A. Eeave : 6. xii. 
1912). 

One specimen. An oval, moderately convex, opalescent, obscure 
testaceous insect, with a comparatively narrow 8-jointed antennal 
club, non-striat« elytra (the sutural stria excepted j, narrow tibue, 
and a rather long basal joint to the posterior tarsi. It is le>s 
convex than S. nyatanu# and oval in shape, having the general 
facies of a large broad Stilbu #, from which it is separable by the 
alonjjated first joint of the posterior tarsi. 

StilbL'#, Seidlitz. 

1, 8t ill us (tollmani, sp. n. 

Oval* convex, narrowed posteriorly, shining; pieeous, the elytra 
dilute reddish brown, the front of tho head, antenme, palpi* legs, 
and under surface testaceous; the upper surface subalutaccous, 
with a fow widely-scattered very minute punctures, tho elytra 
with three rows of fine distinct punctures near the suture, the first 
series placed in a deeply-ithpressed stria. Antenme short, the 
joints df the club rather small, 11 not as long as 9 and 10 united. 
Prothorax without basal line. Prosternal process bare. Meta- 
sternum sparsely punctulato, the process narrow, nan owing for- 
,,,war^$, apd hqt reaching beyond tho eoxie; coxal lines extending 
; JfjG#* distance backward and meeting at a sharp anglejx>stem»iy. 
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a narrow space thence to the apical margin of the mot&ftternum 
almost smooth and longitudinally depressed. Ventral segments 
clothed with long hairs. 

Length Ij mm. 

Hub. S. Airioa, Namwala and Shimnponda, N.W. Rhodesia 
(II. C. DoUtnani iii. J918, viii. 1914). 

Numerous examples. Near the Pa lieai’ctic S. piccus , Kr., the 
coxal lines extending far backward and meeting at an acute angle 
behind. It is quite possible that the above description may apply 
to species from other parts of the world, so similar are these forms 
from widely separated regions. 

2. Stilhus trnguhitits, sp. n. 

Very lkie S. dollmnni and perhaps a local form of that species, 
diffe ring from it in it* rather larger m/.c, the civ Ira more narrowed 
behind and relatively longer, the minute seriate punctures almost 
obsolete, the antenme longer and with a stouter elub in <J ; the 
upper surface v trying in colour from pieeous to temiginous. 'I he 
sternal characters as in S. dollmau/. 

Length 2 mm. 

Hub. S. Africa, Estcourt, Natal (MunhuJl: viii. 1892). 

Four specimens. 

d. Stithus ohfiquutt, sp. n. 

Oval, rather short, convex, shining; rufo-pieeotrs above, rufo- 
testaceous beneath, the legs and antenme testaceous, the upper 
surface with widely-scattered excessively minute punctures, the 
clvtra with three rows of larger distinct punctures near the suture, 
the first series placed along a deep, anteriorly-olmolete stria. 
Antenme slender. Kljtra comparatively short, bluntly rounded at 
tip. Prosternal process strongly ciliato. Metasternum with the 
central portion trapezoidal and somewhat raised, separated from 
the depressed lateral spaces by a long oblique groove or line, the 
process short and rather broad ; the raised space with a deep oval 
cavity in <5 . 

Length 1$ mm. 

JTab. PoHTUurjBHE E. Africa, Xinavane (llardenhrq : xi. 
1920). * 

Four specimen*. Loss elongate than the two preceding species, 
the metastenmmdifferently foimed, and excavate down the middle 
in 6 as in the much larger northern S. geminue , Er. 

PoLYALOxva, Ouillebeau (1894). 

1. Eolyaloxm siriatus , gp. n. 

Elliptic, moderately convex, not very shining, ferruginous; 
sparsely, finely, the head more distinctly punctulate, the elytra 
finely, regularly, punctato-striate, the sutural stria not more 
deeply impressed than the others, the interstices here* and there 
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tmuMverseW aeioulate. Antenna* with a long, stout, loosely arti¬ 
culated, 3-jointed club, joint 11 nearly as long as 9 and 10 united. 
Joint 4 of maxillary palpi slender, long, subcylindrical. Prothorax 
immarginate at base. Scutellum rather large, triangular. Meta- 
sternal process short, not reaching beyond tho middle of the coxa*, 
the coxal lines wanting. Posterior tIbiro with rather long spurs. 
Posterior tarsi much longer than the others, joint 1 moderately 
slender, as long as the others united. 

Length 2~2f mm. 

Hub. S. Afkii'v, Mouth of Umkomaas Kiver, Natal ( Marshall : 
ix. 1S97 : tv pc), Zululand {ex coll. Fry), Johannesburg, Transvaal 
(J. P. Prey or ), Angola (Mua. lint.). 

Four specimens, those from Zululand and Angola discoloured or 
immature. Larger than P . ( Lt/ochrnx) pnlluhtx, Woll., from the 
iVerdes, the elytra more distinctly striate and i'eehh trans¬ 
versely aeiculate, the antennal club stouter. 


III.— The Fishes of the Genus Gigan turn, A. 7 Iraucr ; 
based on Sped me ns collected in the Atlantic by the L Mena’ 
Expeditions, 1920-22. I3y (!. Tatb Ukoan, M.A., F.R.8., 
Keeper of Zoology in tho British Museum (Natuial 
llistoiy). 

[Plate VIL) 

I. Systematic. 

Tn the fishes of tho genus Gigantura, Brauor, the body is 
elongate and scidoless. The shout is short und the eyes are 
telescopic, placed close together and diiected foiwuuls. Tho 
mouth is non-protractilc, wide, terminal, with lateral cleft; 
the rami of the lower jaw are connected by a distensible 
membrane. The teeth are slender, acutely pointed ami 
depressible; in each jaw a pair of anterior canines, diiected 
forwards and outwards, are followed by a seiies of strong 
spaced teeth directed backwards, with smaller teeth between 
them. There are two small teeth on ihe vomer, a double 
series of stiong teeth on each side borne by the upper 
pharyngeal**, and a series of 3 to 5 teeth, directed inwards, on 
tho inner face of each ectopteiygoid, directly below tho 
pharyngeal teeth. The branchial openings into the pharynx; 
are stnall and the gills are placed just within the small gilh 
opemngfl, which are in front of and below the pectoral fins. 
The fin-rays are unbranebed ; the dorsal, of 16 to 18 rays, is 
in the posterior half of the fish ; the anal! of 9 to 14 rays, 
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is partly below the dorsal ; the caudal is forked, with the 
lower lobe elongate. The pectorals are long-based, many- 
rayed, placed high ; pelvic fins are absent. There is no air- 
bladder. The coloration is silvery. 

Synopsis of the Species • 

P. 20; ]). It?; A. 11. Origin of dorsal twice as distant 
from snout as from base of caudal. Depth at origin of 
dorsal in length. Prolonged rays of caudal longer 

than re*t of fish . 1. chuni . 

P. 27 30; D. 17-18; A. 0 10. Oiigin of domd 1 \ as 
distant from snout as from base of caudal. Depth at 
origin of dorsal 7 to 8 in length. Prolonged rays of* 

caudal longer than rest of fish . 2. ivra.v. 

P.40-43; 1). lb-17 ; A. 12-14. Origin of dorsal nearly 
equidistant from snout and base of cnuhil. Depth 
about 10 in length. Prolonged rays ol caudal longer 

than rest of fish . 3. tmUai. 

P. 30 38; D. 10 17; A. 12 13. Oiigin of dorsal manly 
equidistant from snout ami hose of caudal. D«| th at 
origin of dorsal 13 to 15 in length. Prolonged ru)s of 
caudal about J as long as rest of fish ... 4. yradlti. 

1. Gigantura chuni , A. Rrauer, 1906. 

* Valdivia ’ Tiefsce-Piscbe, p. 310, pi. i. figs. 1 3. 

This species is known fiom a specimen 118 nun. long, 
taken in the Gulf of Guinea at a depth of 1200 metres. 

2. Gigantura vora,c , Bp. n. (PI. VII. fig. 2.) 

Three specimens, 60 to 80 mm. in length to base of caudal, 
wcie taken by the ‘Dana’ in th© Atlantic (12° IP jN., 
35° 49' W.) with fiom 2000 to 4000 metres of wire out. 

Without cliiect comparison with the type of G. chuni it 
cannot be stated with certainty that these do not belong to 
that species ; but the differences given in the synopsis, 
especially the more anterior origin of the dorsal fin, make it 
piobablc that they are specifically distinct. 

3. Gigantura indica } A. Biauer, 1906. 

4 Valdivia’ Tief&ee-Fische, p, 311. 

Known from two examples, 55 and 64 mm. long, taken in 
the Indian Ocean at depths of 2000 and 2500 metres* 

+ 

4. Gigantura gracilis , sp. n. (PI. VII. fig, 1.) 

Five specimens, 75 to 110 mm. long (to base of caudal), 
weae taken by the * Dana * in the Atlantic, in 13° V N., 
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57° 20' W. (2000 metres of wiie out), 17° 41' N. f 60° 58' W* 
(6000 m. win), 17° 58' N., 00° 41' W. (4000 m. wiie), 
17° 43' N., 64° 56' W. (1200 m. wiie), and 22° 6' N., 
54° 58' W. (1000 m. wire). 

This species appears to differ fiom G . indfca in being 
moio slendm and also in having fewer pectoud lays and a 
shot ter caudal tin. 


Tf. Skflfton or GwiXTrni row r. 

( IVxt-hgg. 1-3.) 

The skull is elongate; the postoihital pait is broad and 
depressed, with the smooth uppei surtaee soinewhat convex 
horn side to side. The supiaoccipital is a huge, lounded, 


T< xt-rtg. 1 



Chgantura vorax, «kull, from above aud from the side (X 8). 

toe, basioccipital, toe, exoccipital, epo, epiotic; tih, mesetkmoid; 
/, frontal; p, parietal; pro, pro-otic; p^paiasphenoid; pto f pterotic; 
$oc, Bupraocoipital; tpo, spkeuoUc; v f vomer. 

flattish bone that separates the small parietal*; the aphenotie 
is produced downwards into a pointed projection ; there is no 
optsthotic; b&sispheuoid, ahsphenoid, and oibitosphenoid 
appear to be absent The frontal* me much contracted 
between the orbits aud the lateral ethjnoids appear to be 
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represented by a veiticnl plate that connects the parasphcnoid 
and vomer below with the frontals and mesethinoid above. 

The month is bordered above by a pair of bones that I 
regard as pnvinaxilluries, hut they may include the nuixillaries 
also ; at their nnteiior end they are expanded upwards and 
articulate with the vomer and mesethmoid ; on the inside 
each puemnxillary is united to a hone that runs backward to 
join tin; quadrate, and may therefore be regarded as the 
ectopterygoid; tins hears a series of three to five small teeth 
on tho inner side. The long and slender sympleetic connects 
the hyomandibular with the quadrate, and between these 
three and the ectopterygoid is a membrane, scarcely ossified, 


TY\t-fig. 2. 



Giyantura vontJ, jaws and biiapeuaorium (X 5). 

an, angular; *//*«, d^ntnry; hm, hyotmiiidihular; pnu, premaxillary ; 
jwj) } prtcoponMiluiu ; pt, ectopterygoid ; q f quadrate , ay, sympleetic. 


in which can he detected what appeal to be the limits of the 
other pteiygoid bones. The piasoperculum is a long and 
slender splint; the other opoicular bones are membranous. 
The rami of the lower jaw are long and slender, loosely 
connected at the symphysis and joined thioughout their 
length by a broad distensible membrane. The lower parts of 
the hyoid aich and of the branchial arches appear to bo 
unossified, tho gills apparently being developed on the upper 
parts of tho arches only. 

The pectoral arch is not attached to the skull; post- 4 
temporal and supra-cleithrum are absent ; the pectoial rays 
are inserted on the perforate hypercoracoid and on four radials 
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that are attached to the hypocoracoid, all these bones being 
thin laminre. 

The vertehval column comprises thiity vertebrre ; these are 
cylinders of thin bone, longitudinally striated. In the pi re- 
caudal region there are no parapophyses and no ribs and the 
neural spines are short ; the caudal veitebr© have long and 
slender, backwardly diiected neural and haemal spines. 


Text-fur 3 



Giyantura vorax, jwctoral arch ( x 0). 


cl, cloithrum ; cor, hypocoracoid ; r, radials; sc, hvpercoracoid (scapula). 

III. Relationships of (haAimrnjL . 

The systematic position of Gigantura is uncertain, but it 
may well be related to the Synodoutidre (cf, Ann. & Mag. 
Nat. Hist. (8) vii. 1911, p. 124). ltdiffeis from the Syno- 
dontidft) in many features ot specialization— e. g. } the tele¬ 
scopic eyes, small gill-openings, many-rayed pectoral fins, 
absent pelvic fins, large supraoccipilul, palatines absent, 
pramiaxillaries united to ectopteiygoids, branchial skeleton 
reduced, pectoral arch unconnected with skull, etc. In some 
of these characters it approaches the Lyomeri {cf, Ann. & 
Mag. Nat. Hist. (8) x. 1912, p, 347), but it is difficult to 
know wbftt value to attach to this. Giyantura may, perhaps, 
be regarded as a highly specialized member ot u group 
leading from the Synodoutidre to the Lyomeii. 
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IV. Habits of Gigantura. 

From their mouth and dentition it is evident that these 
oceanic fishes are piscivorous, and from their small gill- 
openings ami elongate caudal rays it is probable that they are 
not strong swimmers, but, rather, lurking fishes that steal 
upon their prey, aided by powers of vision beyond the 
ordinary. 

One example of Gigantura vora.r is especially interesting, 
for although only 80 min. long it contains a ChaulioJus about 
140 tmn. in length, neatly packed away in its stomach, which 
is greatly distended. Chant tod us has so formidable a denti¬ 
tion that we cannot imagine a (J igantura venturing to attack 
one face to face, and if it seized one by the tail we should 
expect the larger fish to turn and do the same to its opponent. 


Text-fig. 4. 



An examination of the body of the victim enables us to 
roeonsfciuct the crime. The Chauliodus was seized by the 
middle, and was swallowed double until it reached the poste¬ 
rior end of the stomach, when its head and tail still protruded 
trom the mouth of its captor ; these were then taken in and 
bent back until the whole fish, now doubly folded, was in 
the stomach of the Gigantura . Digestion has affected the 
pait first swallowed, where the flesh has quite disappeared, 
exposing the vertebral column for a length of about 18 mm. 

When engaged in such a feat the intake of water through 
the mouth for respiration would be difficult, and it seems 
likely that the respiratory current enters through the gill- 
openings and that the pectoral fins may help to direct it. 

The specimens of Gigantura taken by the 'Dana* were 
captured with nets fishing at from about 500 to 2QQD metres 
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below the suiface (1000 to 4000 metres of wire out), but 
some of them may have been caught whilst the nets were on 
their way up. Indeed, 2000 metres seems ft somewhat exces¬ 
sive depth for a fish of this type ; and it is interesting to note 
that the fish with a Chauliodus in its stomach was taken in a 
net fished with 4000 inches of wire out, And that Iljort has 
shown that Chauliodus is usually to be found about 500 metics 
below the suiface. 

EXPLANATION OF PLATE VII. 

Fit/. 1 . (iK/anturu tjiacih* (natural mste). 

Fit/. 2. ( iiyantura voiat (X 1 


IV. — Description of a new Salmonoid Fish from the 

('arribbean Sea , obtained by the 1 Dana 7 Kjpeditions, 
1920-22. By C. Tail Regan, M.A., F.R.S. 

XKNOPIlTITALMICHTiiyS, gen. nOV. 

Related to Microstoma, but especially distinguished by the 
telescopic eyes, 

Xenophthahnichthys dana , sp. n. 

Slender, subcylimhieal nntcrioily and compressed poste- 
lioilyj depth of body 14 in length to base of caudal, length 
of head 7. Head about as biond as deep ; snout short; mouth 
small, with a few minute teeth; eyes telescopic, directed foiwaid, 
longitudinal diameter noaily £ length of head; inteiorbilal 
apace nariovv. Gill-membranes united, free fiom isthmus; 
3 bianchiostegals. About 50 scales in a longitudinal seiies ; 
lateral tine complete, running along middle of side. Fins small. 
Dorsal 10, above interspace between pelvic* and anal ; origin 
a little nearer to base of caudal than to end of snout. Anal 9. 
Caudal foiked; caudal peduncle 7 times as long as deep. 
"Pectorals lateral, narrow, 7-rayed, $ length of In ad; pelvics 
9-rayed, close together, origin equidistant from eye and anal 
fin. Coloration somewhat silvery. 

A single specimen, 88 min. in length to base of candid, 
from the Carriuboati Sea, near St. Lucia (14° N., 61° 40' W., 
2500 metres of wire out). 

Examples of Microstoma rotmddtum differ principally in 
tfoe HOiJtUftl structure of the eyes, the broader iaterorbitat 
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region, the le99 elongate form of the body, and the more 
posterior position of the dorsal and pelvic fins. 

Winterta, Brauer, is another fish with teloscopic eyes that 
may be a Salmonoid, but it does not appear to belong to the 
Microsfomidm, and rnav, perhaps, lead from Argentina to the 
aberrant Opisthoproctus . 


V.— On a new Species of the Genus Polytoreutns anil on 

a Variety of the same . 13v Frank E. Bi:i>dari>, D.Sl\, 

M.A., F.R.3. 

Among a number of Oligoclueta collected in British East 
Africa in the Tanganyika district by Mr. Loveridge, and 
kindly placed in my hands for examination by Mr. Monro 
of the Natural History Museum, 1 found several specimens 
which represent a new species of Poh/torrntus . This species, 
on account of its most salient character, 1 name Volytnreutas 
hexatheca\ ] have examined two examples of the worm, and 
noted the external characteristics of a third, which, though 
it may not belong to the same species, presents a state of 
affairs which I have not had the opportunity of seeing before 
in this genus—the extrusion of the terminal chamber of the 
prostatic apparatus. 

The two examples which I dissected seem to me to be 
undoubtedly of the same species, though they show a 
point of difference which is decidedly not common among 
the Oligoeluetn, though not unknown. Of the two one 
shows the external apertures of the generative system to 
be a segment behind that shown by the other. In one, in 
fact, the anterior (male) aperture was in the middle line 
between segments 17/18, but in the other between seg¬ 
ments 1()/17 ; in both cases the spermathecal slit-like 
opening lay a segment behind, i.e., on segments 19/^0 and 
18/19. This state of affairs in the relative positions of the 
male apertures is paralleled in the ease of Bothriuneurum 
iris *. 

Both examples are not large earthworms, measuring 
about 3 mm. in breadth and some 4 inches in length ; 
the colour on the dorsal side is brownish purple. The seine 
were as in other species of Polytoreutus —i.e., the more 


* * Tho Fauna of British India: Oligochauta,’ by J. Steuiumson, 
London, 19^, p. 102. 
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laterally placed couple more strictly paired than the more 
vcutial, which are fartlicr apart. The uephridiopores are 
in front of the lateral setm, agaiu as in the genus 
uni verbally. 

The prostomium was not plain in either of these examples 
as to its ending posteriorly. But in a specimen, perhaps 
doubtfully of the same species to which reference will be 
made presently in regard to the protrusion of the prostatic 
duet or Bursa propulsoria, the prostomium was continued 
for about half its breadth on to the fust segment of the 
body. This is, moreover, at least a frequent state of affairs 
in the genus. The elite!luui varies somewhat in extent in 
different species of this genus. In P. heaatheca it extends 
from segments 13 to 16 inclusive. One only of the two 
specimens which I dissected showed the elitellum, but the 
development of glandular tissue of 13 was small. Both 
had perfectly fully developed generative organs. I counted 
the number of segments which constituted the elitellum 
by the nephridiopores, as well as by the iutersogmontal 
furrows. 

The position of the generative pores has been already 
indicated in this worm. Jn a third example, which I have 
aho referred to above, the male orifice was cupped by a 
tubular protrusion. This arose from both the segments 
involved in the male orifice. It extended in a buttress-like 
way upon the (ventral) surface of both segments. The 
tissue of the process was smoothly continuous with the 
tissue of the surface of the body. It suggested, in fact, 
a permanent process, and not an evolution of a normally 
involved tube or sac. This may, indeed, be the ease, and 
the two species therefoio wholly different. 1 leave the 
specimen intact because of this feature, and for the reason 
that the collector identified it with my Nohjkutt kiiossensis, 
recently described by me in these ‘ Annals * from the bame 
locality*. This identification is certainly not correct, but it 
obviously indicates a considerable external similarity. 

As to the internal characters of this species, 1 examined 
one of the specimens after dividing it longitudinally and 
the other by ordinary dissection liom the dorsal surface. 
Anxious to preserve as many structures uninjured as 
possible, and also hindered somewhat by the not very 
favourable condition of the worms, my account is not fully 
comprehensive. There is not, hiwever, as 1 think, the 
slightest doubt as to the fact that the worm belongs to 
a new species. 


♦ 8or. 9, vol.w, p. 099, Dec, 1922. 



Dr. F. E. Beddard on a new 


There is just a faint doubt as to the inclusion of this 
species in the genus Polytoreutas . The only difference 
between this genus and Eupolyloreutus is the possession by 
the latter of two pairs of testes aud sperm-ducts. I infer 
from the presence of only a single pair of vesicuhe seminales 
that the worms described here are to be referred to the 
genus Polytoreutus. 

The gizzard is strong and lies in segment 5. I noted the 
usual three ventrally situated oesophageal glands ; but did 
not see the paired calciferous glands of segment 13. The 
former were, 1 feel certain, iu segments 9,10,11. 

The septa were many of them thickened, and these as 
usual in the neighbourhood of the gizzard and gencratne 
organs. These thickened septa divided segments 5 from 13 ; 
there were, therefore, eight of them. 

Theic is nothing decisive for the definition of the species 
in the above facts. It is only by the structure oi the 
generative organs that the species of this genus can he 
effectively separated from each other. Of these organs 
I have been able to note facts which are amply sufficient to 
distinguish the present species from those which have been 
hitherto described. 

The seminal vesicles are, as already mentioned, present to 
the number of but a single pair. These are long and thin, 
as is the case in other species of this genus. They are at 
first merely thin lobes, and later show lateral bulging*) which 
present the appearance of being produced by constrictions. 
They extend to the end of the prostates, and are thus not so 
long as in some species. I have not seen their connection 
above with any testis-sac. Nor were the testes or sperm- 
ducts investigated. The prostates open into a terminal 
chamber by means of a muscular duct, which is much 
thinner than the prostate-glands and is suddenly produced, 
not being gradually narrowed down. 

Tins termination of the prostates I saw only in one 
specimen, that with the generative openings the farther 
forward. The prostates are bent upon themselves, and thus 
appear about half of their real length on a cursory view. 
The texture has a soft and glandular appearance, the 
external muscular layer being probably thin. The surface 
is furrowed by a number of short transverse furrows, which 
give to the gland a somewhat moniliform appearance, 
though not a regular alternation of wider and narrower 
rings. The elbow-like bending of the prostate allies this 
species with, e.g., P , sjOniedti and P. mermme** 

* Michaelsen, “ OUgochmta,” in * Wissenschaftliche Erjrebuisac , . . . 
Kiliumndjaro/ Upaalo, 1907, Taf. i. figs. 1, 7. 
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The transverse furrows recall P. haralyplon , though they 
are more numerous in my species, in which the prostiatc, 
owing to its doubling, is much longer than that ol’ 
P. harahjpton *. 

Another feature of the species with which I deal here is 
characteristic of other species, but is not general. There 
is in P. hexathcca a single Bursa eopuiatrix lying behind 
the other sexual orifices and in the middle line. It is au 
obviously muscular sac, and cannot be missed. It is single, 
as in P. sjostedti just referred to, and not a paired struc¬ 
ture as m P. fuUebornij as described and figured by 
Miehaelseu f. 

The 8permatheca differs from all the hitherto-described 
species, but comes nearest in its characters to my species, 
P. vtoiaceu In the latter the quite unpaired spenuatheca 
is furnished with eight diverticula on each side, as is shown 
in the figure referred to below } ; in the present there are 
six quite similar diverti ula upon either side of an unpaired 
mcdianly placed spermathcca. In P. violacvus the first 
diverticulum, which lies in the fourteenth segment as in 
P. hexatheca , differs from it in sliApe, being much more 
tubular in form and of about the same diameter throughout. 
In P. hxxatheca the same diverticulum is like those which 
follow in both the species, i . e., egg-shaped. 

The first of these diverticula of the spermathecal sac 
receives, aa in other species of the genus, the funnel of the 
oviduct, which was easily seen to extend to the integument, 
wlieie it opens on to the exterior and to which was attached 
the egg-sac. There is, in fact, no difference between the 
present species and other species of the genus in these 
organs. Nor does their attachment, apparently, have any 
influence upon the form of the diverticulum in P. hex at keen , 
as it does appear to have in some other species, where the 
first diverticulum is of different form. This is, perhaps, 
important to note—and for this reason: MichueLen has 
pointed out § that in all probability the first pair of so- 
called divorticula of the median spermathecal sac are in 
icality the ends of the originally double Bpermathecal sac 
itself, which here diverge from each other and become 
fused, or (P. mayilcrisis ||) partly fused behind. They are 

* Uognfitti , u Description of a new Specie* oftho Genus &alylor#uiut” 
Ann, & Mag. Nat. Hist. ser. 8, vol. vih, May 1011, p. 508. 

t ** l)io Oligochnaton Beutsch-Oata'rikos," Zeitschr. wiss. Zool. Bd. 
lxxxii 1005, p. 802, Taf. xx. fig, 26, 

f Quart. Journ. Micr. Sri. vol. xxxvL n.s. pi. xvi. fig. 7, p. 238. 

4 Zeitachr. wias. Zool, U c, p. 342. 

ij BeAdsfd, ''Two now Genera and some new Species of Uarth- 
warn*/ 1 Quart. Jouru. Micr. Sol. vol. xxxlv. p, 246, see pi. xxv, fig. & 
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thus different from the diverticula, which lie at (or both 
before and at) the end of the spermathecal sac, which is 
nearest to its external orifice. 

This view is undoubtedly confirmed bv my own* obser¬ 
vations upon the development of the spermathcca in this 
genus, which would appear to have actually preceded those 
of Michaelsen, though they were probably elaborated about 
the same time. In this memoir I describe the origin of the 
spermathcca from a rudiment ou each side, which unite in 
the middle line to form the median unpaired region l)iug 
beneath the ncrvc-cord. This sac, which extends only for a 
short way towards what will be ultimately its posterior end, 
is excavated from before backwards, thus showing cleatly 
(as I think) its double origin, and not as a single involution 
from the external orifice. 

Furthermore, the fact that the pouches in question are 
not diverticula of the spermathcca is shown by the fact that 
they arc compound structures, being composed not only by 
the ends of the spennathecse, but also Ly the ovarian sac 
into which opens the oviduct. This additional fact appears 
clearly from my paper referred to. That the alleged anterior 
diverticula should present a different appearance from the 
posterior diverticula is at one with the presumed morpho¬ 
logical difference between the two. It is the occasional 
similarity between the two different structures which 
demands explanation. 

It seems to me possible that such cases (e. the present 
species Polytoreutus hexatheca) are brought about by a 
change of function in those anterior divergences of the 
spermathecal sac from processes connected with the eggs 
to storage of spermatozoa or causes allied to these. Hence 
a gradual approximation in likeness, not well seen in many 
forms, but very apparent in /\ hexatheca . 

In conclusion, the following definition embodies the prin¬ 
cipal characters of the species Polytoreutus hexatheca :— 

Length 4-5 in. Breadth about 3 min. Clitcllum xiii.- 

xvi. i ml naive. Male pore xix./xx.; spermathecal pore 

xvii. /xviii. (or both a segment farther forward?). 

Prostates bent upon themselves, with many transverse 

furrows, ending in thin muscular duct. Spermatheca with 
rather large anterior diverticula (bearing oviduct and 
egg-sac), and five pairs of diverticula behind extending 
along whole length of spermatheca. Single median Bursa 
copulatrix. 

♦ “On pome new Species of Earthworms belonging to the Genus 
J’otytoreutus,” Pruc. Zool. Soc. 1902, p. 208, 
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VL— New or little-known Tipulidac (Dip(era). — XXVI. 
Pulwar die Species. 13 y Ch wiles l\ Alkxandlr, Ph.iX, 
F.K.S., Massachusetts Agueultural College, Amherst, 
Massachusetts, U.S.A. 

The present paper is based largely upon Limoniime from the 
mountainous sections of Hokkaido and Ilonshiu, Japan, 
vi here they were taken by my friend Professor Teiso Esaki. 
A few additional species are from Kmshiii, taken by 
Professor Hon, and from the vicinity of Kofu, Japan, taken 
by Mons. de Lezcy, and contained m the collection of the 
Pans Museum. Except where stated to the contrary, 
the types are preserved in the collection of the writer 
through the great kiuduess of the collectors. 

1 )icranomyia mesosternatotdes , sp. n. 

Mule. —Length about 7\) mm. ; wing 9 mm. 

Very similar to JJ. mesosternata , Alexander (Japan), 
differing as follows : — 

Wings with the brown pattern more extensive, the spots 
at origin of Rs and mid-length of cell Sc reaching vein M ; 
band along the cord broad and diffuse, continued basad 
along vein M ; wing-apex more extensively darkened ; 
marginal spots on anal \oins larger and more diffuse. 

Male hv popygium with the ventral dististyle produced 
into a long slendei rostrum, the spines very long and widely 
separated from one another, the outer spine on the extreme 
tip of the rostrum a little longer than the other spine and 
gently cuivcd ; the second spine is on the lace of the style 
itself, at the base o£ the rostrum, arising from a small 
papilla, approximately straight. Dorsal dististvle strongly 
curved, the apex feebly expanded into a small heath 
Hab. Japan (Hokkaido). 

Holofype , Akan, Kushiro-no-kuni, September 3, 1922 
(7 1 . Ksaki). 

Paratopvtype , <$. 

IHcrunomyia varmpina, sp. n. 

Related to D . basifusca ) Alexander; wings with a strong 
browu tinge; Sc { and Sc t both beyond the origin of Rs; 
cell A/ a broad ; male by popygium with the spines of the 
rostrum beteromorphous* 

Male ,—Length about 5*5 mm. ; wing 7*6 mm. ' 

An+fi, Je Hug* N. Hist. Scr. 0. Vol. xv, 5 
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Rostrum and palpi black. Antennae black throughout, 
the flagellar segments oval, the basal ones subpyrilorm. 
Head dark grey. 

Mesonotal prrescutum and scutum dark brownish grey, 
the humeral region of the former more reddish, with small 
pseudo8utural torero; scutcllum lighter grey, the caudal 
margin reddish; postnotum dark grev. Pleura dark brown, 
giey-prumose. Ilalteres pale, the extreme base of the stem 
brighter, the knobs infuscated. Legs with the coxae infus- 
cuted; trochanters obscure yellow ; femora light testaeoous 
brown, the tips narrowly darker brown ; remainder of the 
legs light brown. Wings with a strong brown tinge, the 
stigma oval, darker brown ; veins dark brown. Venation : 
Sci just beyond the origin of lls, Sc 2 at its tip and likewise 
beyond this origin; JZ i beyond the origin of Jin deflected 
strongly eephahul; Rn arcuated; /? M5 strongly angulated, 
the subperpendieular basal third without maeiotrieluro ; 
cell 1^ M% broad, at its outer end approximately two-tlnrds 
the length of the cell ; basal deflection oi Cu x just beyond the 
fork of M ; arculus not conspicuously infuscated, as is the 
case in D , basifusca . 

Abdomen dark brown throughout, including the hypo- 
pvgium. Male hypopygium with the more basal spine of 
the rostriform appendage arising from a swollen base, much 
longer than the sessile outer spine. Gonapopliyscs with the 
caudal niesal angles produced caudad into a slender black 
spine, the tip bent strongly late rad, the lateral margin with 
numetous denticles. 

Hub . Japan (Ilonshiu). 

Holotype , cfj Hinoemata, Iwashiro-no-kuni, altitude 3280- 
0235 feet, July 23, 1023 (7 7 . Esaki). 

Dicranomyia basiseta , sp. n. 

General coloration yellowish ; rostrum reddish yellow; 
antennae dark brown throughout; proven turn with a brown 
median stripe ; wings tinged with yellowish grey, the stigma 
pale brown; male hypopygium with the cephalicmesal angle 
of the ventral dististyle bearing a brush of setro. 

Male .—Length about 5 mm.; wing 7*2 mm. 

Rostrum pale reddish yellow, the palpi dark brown with 
the basal segment pale. Antenna* dark brown throughout; 
flagellar segments oval. Head yellowish grey. 

Pronotum infuscated. Mesonotal prse&cutum yellow with 
an jll-defined brownish median stripe; remainder of meso- 
notum pale brown, sparsely pollinose. Pleura yellow, the 
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anepisternum feebly darkened. Ilaltcres pale, the kuobs 
scarcely infuscated. Legs yellow, the tips of the tibiae 
narrowly infuscated; basitarsi pale brown, the tips arid 
remainder of the tarsi brownish black* Wings tinged with 
yellowish grey, the base and costal region somewhat clenrer 
yellow ; stigma oval, pale brown ; veins brown. Venation : 
Sci ending slightly before the origin of Ra , Sc 9 some distance 
from its Up, Sc { alone being a little longer than the ba^al 
deflection of ; Ra arcuated, about one-half longer than 
the basal deflection of i? 4+6 ; basal deflection of Cu t just 
beyond the fork of M. 

Abdomen brown, the sternum cten lighter-coloured. Male 
hypopjgium with the mesal face of basistyles produced into 
the usual conical setiferous lobe, and, in addition, a mueh 
larger fleshy lobe that appears to be contiguous across the 
median line with its fellow of the opposite side; ventmi 
dististyle with the stout rostrum feebly chitiuizcd, bearing 
near mid-length two spines; cephalic mesal angle of the 
style likewise feebly chitinized and bearing a dense brush 
of setjo. 

Hub, Japan fllonshiu). 

Ilolotype , cf, Lake Chnaenji, Shimotsukc-no-kuui, alti¬ 
tude 4170 feet, July 22, 1923 (T. Esaki). 

Antocha ( Antocha) gracillima , sp. n. 

General coloratipn brownish grey, the prooscutum with 
three ill-defined darker stripes; wings gre)ish subhyalme, 
the prearcular region w hi tuned ; cell \*l J/ s long and narrow ; 
male hypopygium with the outer dististyle blackened, bifid 
at apex ; gonapophyses and lateral branches of uedeagus very 
long and slender. 

Male .—^Length about 4 2 mm.; wing 5 rom. 

Kostrum ami palpi brownish black. Antenna? relatively 
elongate for a member of this gonu«, if bent backward 
extending about to the root of the halteres, black through¬ 
put; basal flagellar segments elongate-oval, the terminal 
segments shorter. Head dark brown, pruinose, especially 
iu front, 

Mesonotum brownish grey, the prcescutura with three very 
ill-defined dark brown stripes ; scutal lobes darker. Pleura 
brown,, vaguely pruinose, the dorsal portion of the ptero- 
p leu rite paler. Halteres pale, the knobs infuscated. Legs 
with the coxae brownish testaceous, brighter mesallv; tro¬ 
chanters obscure yellow; legs brown, the femoral bases 
narrowly paler, more conspicuous on the fore legs. Wings 
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greyish subhyalinc, the prearcular region conspicuously 
whitened ; stigma large, pale brown, the margins ill-defined; 
veins Cu and 2nd A indistinctly seamed with brown ; veins 
dark brown. Venation : Sc ending a short distance -before 
the fork of R$, the latter long and straight with a sym¬ 
metrical fork ; r bisecting the stigma; cell 1st M 2 relatively 
long and narrow, gently widened outwardly, m shorter than 
the outer deflection of ; basal deflection of Ct q a short 
distance before the fork of M. 

Abdomen dark brown. Male hypopyginm witli the basi- 
styles simple ; dintistyles broadly united at base ; outer disti- 
stvle heavily chitinized except at extreme base, the diameter 
nearly equal throughout the length, the tip narrowed into a 
slender point with a smaller stouter tooth before the tip, 
which thus appears bilid ; inner dististylc a little longer, 
pale, with abundant seta\ (Jonapophyses with the mesal 
branch very long and slender, gentlv sinuous, tapoling to 
the acute tip. iLdcagus stout, subtended on either side 
at base by a long, extremely slender, gently curved rod that 
runs out to a net die-like point. 

Hah. Japan (Kiusbiu). 

TIolo/t/p(\ cf. Mt. Wnkasngi, Oliikuzen-no-kuni, altitude 
2500 feet, April 19, 1921 (//. Hori). 

Mo lop hit us sericatus, sp. n. 

Anteume with the basal half light yellow ; head and pro- 
notutn light yellow; mesonotmn reddish fulvous; wings 
strongly tinged with jcilow ; vein 2nd A relatively short ; 
abdomen brownish yellow. 

Female. —Length about 4 mm.; wing 4*5 mm. 

Hostrum and palpi dark brown. Antenna; with the basal 
half light yellow, the terminal segments passing into brown ; 
antennae of moderate length, if bent backward extending 
nearly to the root of the halteres. Head light )ellow. 

Prouotuin sulphur-yellow. Mcsonotuui light reddish 
fulvous, the lateral maigiu of the pnvscutum narrowly 
sulphur-)ellow, the posterior selerites ot the notum obscure 
yellow. Pleura yellowish testaceous, slightly infuseated 
anteriorly. Halteres yellow, the knobs sericeous. Legs 
with the coxm and tro< hunters yellow; remainder of legs 
infuseated, the basal three-fourths of’ the posterior femora 
obscure yellow ; remainder of legs black. Wings strongly 
tinged with yellow, this including the short costal fringe ; 
anal region of the wing a little darker; macrotnchiie light 
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brown; veins yellow. Venation: vein 2nd A relatively 
short and straight, ending about opposite the fork of Ca. 

Abdomen brownish v el low, the tergites u little darker. 
Ovipositor with the tergal salves only gently upeurved, the 
ti]>s suddenly narrowed. 

Hub. Japan (Hokkaido). 

Holotjfpe , c? t Jo/aukei, Islnkari-no-kmii, altitude 1000 
feet, August 10, 192.3 (T. Esaki). 

AIolophifuH senraius bears a general resemblance to the 
Nearctie M. /nibtpcn/m ? (Ostcn-Sackcn). 


Onnosia hot tana, sp. n. 

Allied to 0. aculeala , Alexander ; general coloration grey, 
the pneseutum with three brown stripes ; antenna? of male 
elongate; wings greush Mibhyalmc, sparsely \aiiegated 
with brown , venns E, ami //; deflected strongly eephalad at 
tips; male hjpopygium wnii the outer dMistvIe beaimg 
at Us b ise a flattened rectangular plate that let minutes in 
two smooth spines. 

Male .—Length 4*0-5 mm.; wing 5 5-0*8 mm. 

Female. .—Length about d*5 mm.; wing 0 mm. 

Hostrum and palpi black. Antennae elongate, in the male 
if bent backward extending to beyond the base of the abdo¬ 
men, black throughout, the flagellar segments elougate- 
cylindneal to fusiform. Head brownish giey. 

Pronotum and mesouotum dark grey, the pneseutum with 
three brown stripes, the centres ot the Brutal lobes likewise 
darkeued ; pseudo-sutural fovea? conspicuous, black. Pleura 
daik, grey-prumose. Hal teres pale, the knobs golden-yellow 
sericeous. Legs with the comv grey ; trochanteis brownish 
yellow ; femora brown, covered with yellow seta?, the apex 
broadly blackened; in some specimens, and especially on 
the fore legs, there is a subbasal dark ring; tibia* and tarsi 
black. Wings greyish subhyaliue, the stigma brown ; brown 
spots and scams at ranged about as in aculeata , but smaller— 
at origiu of /fa, on Sc% } fork of /fa, and on basal deflection 
of Cui; longitudinal veins more or less seamed with brown. 
Venation : Sc u near mid-length of /fa ; r at fork of /?$+» ; 
tips ot /i 3 , and especially /f 8> deflected strongly eepliaiud; 
cell 1*/ M u opeu by the atrophy of the outer deflection of M z ; 
m rectangular and spurred at its juncture with the free 
apical portion of M %; basal deflection of Cui variable m 
position, from oue-half to nearly it* length before the fork 
of M. 
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Abdomen dark brown, with sparse yellow setae. Male 
hypopygium with the basistyle produced candad into a 
slender needle-like point, as in acuteata ; outer dististyle 
produced mesad into a long point, the apex of which is obtuse ; 
at base of style bearing a quadrate flattened plate, the mesal 
outer angle of which is produced into a stout spine, the 
outer lateral angle into a long, smooth, gently curved spine. 
Gouapophyses straight, relatively slender, black, without a 
lateral tooth as in acuteata . 

Hab . Japan (Kiushiu). 

Ho/otypc , c?, Mt. Wakasugi, Chikuzen-no-kuni, altitude 
2500 feet, April 19, 1921 ( H . Hori). 

Allotopotype, ? . 

Paratopotypes , 2 $ <$ . 

This interesting crane-fly is named in honour of the 
collector, Prof. Hiroshi Hori. The species is most closely 
related to O. acuteata (Honshiu), from which it differs con¬ 
spicuously in the elongate antennae of the male and the 
structure of the hypopygium. 

Gonotnyia ( Gonomyia ) gracilutyhut , sp. n. 

Antennae black ; wings tinged with brownish grey ; Sc 
short, Sc { ending far before the origin of tbe short arcuated 
sector; R a short; cell Is/ M 2 not pointed at proximal end ; 
male hypopygium with three dististyles, the outermost long, 
slender, bisinuous. 

Male .—Length about 3 mm.; wing about 3*8 mm. 

llostrum dark brown. Antennae black throughout. Head 
grey. 

Pronotum yellow. Mesonotal priescutum light brown, the 
humeral region and lateral margins whitish; scutal lobes 
greyish brown; scutellum obscure yellow; postnotum 
apparently dark-coloured. Pleura pale whitish, with a pale 
brown longitudinal mark on anepiaternum and a less distinct 
one on the sternopleurite. Plenrotcrgite pruinosc. Ilalteres 
pale, the knobs a little darkeued. Legs with the cox«e yellow ; 
trochanters testaceous; femora and tibiae pale brown, the 
terminal tarsal segments passing into darker. Wings tinged 
with brownish grey, the stigma faintly darker ; veins darker 
brow n. Venation : Sc short, Sc x ending far before the origin 
of Rs 9 this distance greater than the length of the sector, 
Sc, a short distance from the tip of Sc } ; Rs strongly 
arcuated at origin ; R, short, reaching costa less than its own 
length from the tip of ; /i 2 + 3 aud It, subequal; cell 1st M, 
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not pointed at proximal end, the basal section of Mi+ 7 fully 
equal to m; basal deflection of Cu ] at fork of M. 

Abdomen with the termites dark brown, the sternites 
testaceous ; hypopygium obscure yellow. Male hypopygium 
with the basistyles short and stout; three dististyles, the 
outermost long, slender, bismuous ; intermediate style a 
clntnn/ed black rod, almost straight, near two-thirds its 
length narrowed into a spine, at its base with an appressed 
powerful seta; inner style fleshy, terminating in a powerful 
fasciculate seta, the outer or caudal margin with a comb of 
about fi\e more delicate set'c from conspicuous punctures. 
(Jonopophyaes and icdeagus forming a large central mass. 

flab Japan (Honshiu). 

Uolotype , cf, Mt. Uukotie, Sagarni-no-kuni, altitude 2300 
feet, .Tilly 13, 1928 ( T . Esaki). 

LimnophUa (Lasiomastix) breviramus , sp. n. 

General coloration reddish brown ; abdomen dark brown ; 
wings relatively nairow, uniformly tinged with brown, the 
macrotriehue long and conspicuous • Its sliortcr than R x \ 
me sal branch ol inner dististyle of male hypopygium \ery 
short. 

Male .—Length about (5 mm.; wing fi 2 mm. 

Nostrum and palpi dark biown. Antenwe of moderate 
length, if bent backward attaining the base of the abdomen ; 
pale brown throughout, the flagellar segments with a short 
dense white pubesconce. Head dark grey, the orbits and 
anterior vertex silvery grey. 

Mesonotum reddish brown, uumwikcd, the scutellum and 
postnotum prmnoae. Pleura reddish plumbeous, llalteres 
pale, the knobs a very little darker. Legs with the cox.e 
obscure yellow, the fore coxa 4 and base ot mid-coxae a little 
mfuseated; trochanters obscure yellow; femora obscure 
yellow ; tibisc concoloroua, the tips very narrowly infuscated ; 
terminal tarsal segments passing into brown; legs hairy. 
Wings relatively long and narrow, with a uniform brown 
tinge, the small oval stigma a little daiker brown ; veins 
still darker brown. Macrotriclme of veins and cells very 
long and conspicuous, as in L . macrotrichiata , Alexander. 
Venation: R* shorter thau R t alone; r about twice its 
length from the tip of R x ; cell 1*/ elongate-rectangular, 
the basal deflection of Vu x near one-third its length. 

Abdomen dark brown. Male hypopygium of the general 
type qf the aubgcuus; inner distjstyle with the posterior or 
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mcsal branch very short, not exceeding one-fourth the length 
of the flattened outer branch. 

Hub. Japan (Honshiu). 

Holotype , tj, Ymuoto, Shiraot«uke-no~kuui, altitude 1830 
feet, July 23, 1023 (T. Esaki). 

Limnophila (Ephelia) subaprilwa yezoemis , subsp. n. 

Female .—Length 0*5 mm.; wing 0*1 mm. 

Similar to typical subapriltna , Alexander, differing as 
follows :— 

Antennal with the scape pale brownish vellow, the basal 
segment of the flagellum conspicuously light yellow ; flagellar 
segments 2 and 3 pale brown, the remainder of the oigau 
dark brown. Legs with the femora scarcely tipped with 
darker. 

Hob. Japan (Hokkaido). 

llolotype , J , Jozankei, lshikari-no-kuni, altitude 1000 feet, 
August 1G, 1923 (T. Esali). 

Limnophila ( Dicranophragma ) upsilon , sp. n. 

Female. —Length about 7 5 mm.; wing 7*4 mrn. 

Closely related to L. ( D .) formosa, Alexander, from which 
it differs as follows :— 

Size larger. Basal flagellar segments of an tenure longer, 
only the first distinctly yellowish. Mcsonotal pneseutnm 
brown, sparsely pollinosc, the extreme cephalic margin 
darkened ; a conspicuous inverted U-shaped brown marking 
on cither side, formed by the daik interspace* of the thoracic 
stripes, the lateral stripes being pointed in front. Pleura 
brown, indistinctly striped longitudinally with dark biown. 
Wings (of female) relatively narrow, widest opposite the 
cord ; wing-pattern almost as in formosa , but with scattered 
brown dots in the interspaces, including cells C, /?, M y Cu, 
1st A, 2nd A , 1st /tfj, 1 si 7f 2 > and ; the larger marginal 
spots are more circular m outline. Venation: Sc 1 con¬ 
spicuously longer, exceeding cell 1st M 2 in length; cell 
1*/ M 2 shorter and more nearly quadrate ; rn longer than the 
outer deflection of gently angulate ; cell M { about equal 
to its petiole ; basal deflectiou of Cu k shortly before mid* 
ength of cell 1st M 2 . 

Hub. Japan (Houshiu). 

Holotype , ? , Hinoernata, Iwashiro-no-kuni, altitude 3280- 
G235 feet, July 24, 1923 (T. Esalci). 
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Limnophtla sohnemoralis, sp. n. 

Close to the typical form of L. nemoraiis (Meigon) ; basal 
segment of scape black ; mesonotum pale reddish brown, 
dusted with grey, more heavily so on the pleura; wings 
tinged with pale yellow ; abdomen pale brown, in the male 
with a conspicuous dark brown subterrainal ring; hypo- 
pygium ochreous ; gonapophyses clavate, their tips broadly 
rounded. 

Male. — Length about 0*5 nun, ; wing 7 mm. 

Female. —Length 7*5 mm,; wing 7*2 mm. 

Rostrum !>la< k. Antemuc with the basal segment of the 
scape black, the second segment dark reddish brown ; 
flagellum brown. Head light grey, the anterior part of the 
\erte\ and the narrow orbits whitish. 

Pronotuni reddish brown, rather sparsely pruiuose, the 
seutcllum and post not um more heavily so. Pleura reddish 
brown, whitish pruiuose. Ilalteres light yellow. Legs with 
the coxa? and trochanters yellow*, the fore eo\ie and extreme 
base of mid-cove a little darker; remainder of legs obscure 
yellow*, the terminal tarsal segments passing into dark brown. 
Wings tinged with pale yellow, the stigma only a little 
darker, almost bisected by r ; \eins pale yellowish brown. 
Venation : r about three times its length from the tip of 
R, ; nearly three times the basal deflection of 

cell 1 at il/ 2 reetaugular, twice as long as wide ; w almost 
straight, but longer than the outer deflection of Jf 3 ; cell M { 
about one-half its petiole ; basal deflection of Cu t just be}ond 
one-third the length of cell 1 st M s . 

Abdomen pale brown; segments 7 and 8 dark brown, 
forming a conspicuous subtenninal ring ; bypopygmm 
ochreous. Male hvpopygium with the inner dististyle very 
broad at base. Gonapophtses elavatc, the tips broadly 
rounded. In the female, the abdomen is uniformly rather 
dark brown. 

Hob. Japan (Ilonshiu). 

Holoh/pe, Yuumto, Sliimotsuke-no-kuni, altitude 4830 
feet, Juiy 23, 1023 (7\ Esaki). 

Esakiomtia, gin. nov. 

Antennae elongate, much longer than the body, presum¬ 
ably 16-aegmented in perfect specimens, only ten flagellar 
segments remaining in the type; flagellar segmeuts beyond 
the first gradually decreasing in length, each with a basal 
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enlargement followed by an almost equally dilated central 
portion, the apex narrowed, the base and central portion with 
Jong, conspicuous, outspreading verticils, the longest ouly 
a little shorter than the segment. Tibial spurs sinuous, a 
little less than the apical half smooth ; tarsal claws small, 
smooth. Wings with conspicuous macrotrichiee on all of 
the longitudinal veins. Venation : Sc moderately long, Sc x 
ending opposite the fork of Rs, Sc% shortly before its tip ; 
r present but faint, five or six times its length from the tip 
of R x ; // 2+ 5 elongate, about two-thirds Rs ; inner end of 
cell R% lying slightly proximad of cells R b and 1st ;l/ 2 ; cell 
M x lacking; cell 1st M$ elongate, widened distally; basal 
deflection of Cu l not far from the slightly pointed inner end 
of cell Is/ M opposite r-m; vein 2nd A of moderate length, 
ending shortly before the origin of Rs ; anterior nrculus 
preserved. Male bypopygium of simple structure ; basistyles 
stout, unarmed ; dististvles two, the outer slender, ehitinized, 
microscopically toothed at apex, the outer angle produced 
into a longer spine ; inner style short and broad, pale, 
ylideagns pale, triangular in outline ; gonapophyses appearing 
as simple divergent rods. 

Genotype, Esakiomtjia filicornis, sp. n. (Eastern Pahearetic 
Region). 

This tiny Tlexatominc fly is named in honour of my friend, 
Professor Teiso Esaki. No immediate relatives can be 
indicated. 

Esakiomyia filicornis, sp. n. 

General coloration reddish brown ; wings subhyaline, 
immaculate. 

Male .—Length about 3 mm.; wing 4*2 mm. 

Rostrum short, brown ; palpi dark brown. Antenmc 
very elongate, black throughout, in uninjured specimens 
probably not less than one-half longer than the body. Head 
dark grey. 

Mesonotum reddish brown, the pneseutum with indications 
of a capillary brown median vitta. Pleura more iufuscated. 
Halteres pale brown, the base of the stem brighter. Legs 
with the eoxte and trochanters reddish brown, the fore coxte 
a little darkened at base ; remainder of legs brown, the bases 
of the femora vaguely paler. Wings aubbyaliue, immaculate, 
the veins dark brown. Venation: as described under the 
generic characterization; r about three times its length 
beyond the fork of R ^ 8 ; m a little shorter than the outer 
deflection of M z . 
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Abdomen light brown, including tlic hypopygium. 

Hub. Japan (Honshiu). 

Holotype , <£, Mf. Hakone, Sagami-uo-kuni, altitude 
2300 feet, July 12, 1023 (T. Esali). 

Ulomorpha nigricolor , sp. u. 

General coloration shiny coal-black; halteres yellow; 
femora yellow, the tips conspicuously blackened ; wings 
tinged with yellow, sparse ly varieguted with brown, including 
a narrow seam along the cord; distal half of wiug with 
niacrotnchue. 

Male. —Length about 7 8 mm. ; wing 7*2 mm. 

Kostrum and palpi l)lack. Antcnnte of moderate length, if 
bent backward extending to beyond the wing-root, the scajx 1 
black, the flagellum brown ; segments beyond the base long- 
cylindrical. Head shiny coal-black. 

Thorax entirely sluny coal-black. Haltercs yellow. Legs 
with the coxie coal-black, the apices of the middle and poste¬ 
rior cox® reddish brown ; trochanters reddish brown ; femora 
yellow, hairy, the tips conspicuously blackened ; tibia 1 yel¬ 
lowish testaceous, the tips narrowly blackened ; basitarsi 
yellowish testaceous, the tips and remainder of tarsi brown. 
Wings tinged with yellow, the huso and cells (7 and Sc clearer 
yellow; a faint brown cloud at origin of Rs ; a narrow brown 
seam extending from the stigma along the cord ; outer end of 
cell ltff Mi very indistinctly darkened; a brown cloud along 
vein Cu ; veins brown. Conspicuous maerotrichiae in all the 
eells beyond the cord and in the distal cuds of cells if, M> Cu 9 
and let A. Venation : Sc x ending a short distance before 
the long /?», Sc 3 near its tip ; Rs angulated and spurred at 
origin; r far from tip of R { \ tf 34 . 3 short, about equal to 
basal deflection of i? 4+ft ; veins R 2 and 7i 3 strongly diverging, 
R 9 being parallel with R \; inner ends of cells R Rf and 
1st Mi in alignment; cell kicking ; basal deflection of 
Cu x about its own length beyond the fork of J/. 

Abdomen shiny coal-black, including the hypopygium. 
Male hypppygium with the baaistyles stoat basally, narrowed 
to the unarmed tips ; outer dististyle chitiniaed, the apex 
suddenly narrowed into an acute spine 5 inner style simple, 
gradually narrowed beyond the base, setiferous. Gonapo- 
physes appearing as complex chitiuized structures, each with 
two spines that are directed mesad. 

Hub, Japan (llonshiu), 

fifttfatype, <?, Lake Osenuma, on boundary between 
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Iwashiro-no-knni and Kotsuke-no-kuni, altitude 5 M>0 feet, 
July 26, l<m ( T. AW,/). 

The genus Ulomorphu had hitherto been recorded only 
from North America. 


Enocera subred angularis, sp. n. 

Gouerd coloration black, the mesouotal pnescutum and 
scutum light grey pruiuoso ; pnesrutum with three black 
stripes ; femora dark brown, yellow basally; wings brownish 
grey with an extensive darker brown pattern ; /^> HS subper- 
peudicular at origin ; cell M x lacking; cell 1st elongate ; 
abdomen black, the segments light grey pruinose. 

Male .—Length 8-10 mm. ; wing 8*5-11 mm. 

Female .—Length 14 min.; wing 11*5 mm. 

Rostrum and palpi black. Antenna) black, short in both 
sexes. Head black ; vertical tubercle rather conspicuous, 
conical. 

Pronotum black. Mesouotal pnesentum light grey with 
three very conspicuous black stripes, the broad median stripe 
split by a capillary line, this becoming more distinct pos¬ 
teriorly ; scutum light grey, the lobes with black centres ; 
scutcllum and post not uni black. Pleura dark brownish 
black, sparsely pruinose. Ilalteres light brown, the knobs 
daiker. Legs with the coxae and trochanters dark brownish 
black ; femora yellow with about the apical half dark brown ; 
remainder of the legs dark brownish black. Wings brownish 
grey, extensively but inconspicuously variegated with darker 
brown ; a very large blotch at origin of Rs ; cord and outer 
end of cell Lv/ M 2 broad 1) seamed with brown ; veins dark 
brown. Venation ; Sc long, Sc { ending far beyond origin 
of If 3 ; Sc 2 slightly beyond this origin; Rs long, arcuated 
at origin ; R 2 ^ usually short, sometimes nearly as long as 
the deflection of/? 4+ *, m most specimens subperpendicular to 
the end of Rs, the latter being in alignment with /?,. 6 ; r a 
little more than its own length from the tip of R v ajul at or 
beyond mid-length of li 2 \ deflection of twice or mom 
r- 7 w ; cell 1 #/ M 2 very elongate, rectangular, nearlj as long 
as vein beyond it; cell M\ lacking ; basal deflection 

of Cm, just before mid-length of cell D/ M 2 . 

Abdomen bluek, the tergites with conspicuous latcro- 
basaU light grey triangles, the median line black; sternites 
pruinose with light grey. Hypopygium black. Ovipositor 
with chit mixed black valves. 

Hub . Japan (lionshiu). 
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TTolotype , £, Kofu, Kai-no-kuui, 1900 (A. Drouart de 
Lezty). 

Ailotupotype, $ . 

ft ar at u pot types, 1 , 1 ? . 

Type in the collection of the Paris Museum. 

Adelphomyia nipponensis , sp. n. 

General coloration reddish brown ; head grey ; wings 
with a pule brown tinge, the stigma a little darker brown; 
cell M x present. 

Female —Length 3 5 mm.; wing 5*1 mm. 

Rostrum and palpi black. Antemne 10-sogmented, black, 
the outer flagellar segments a very little paler. Head grey. 

Mcsouoturn and pleura almost uniformly reddish brown, 

the mesopleura weakly infuscated. Halteres testaceous. 

Legs with the coxie and troc*hauters obscure yellow, the 

latter with lower faces infuscatcd ; remainder of legs light 

brown. Wings with a pale brown tinge, the llLdchned 

stigma a little darker brown ; veins brown. Sparse macro- 

tnchise in the centres of the distal halves of cells 2nd J\ u 

ft^ M M iif nil of cell M y> and the distal ends 

ot cells Cu and Cu y . Venation : Sc { ending opposite the 

fork of fts, $Cv near jnid-length of the sector ; r on 7/ s about 

its own length beyond the fork of 7L 48 ; cell M\ present, 

shorter than its petiole; basal deflection of Cu y near tw T o- 

tbirds its length beumd the fork of it. 

* • • 

Abdomen brown. Ovipositor with the apices of the 

upeurved valves yellow. 

llub. Japan (llonshiu). 

Uolotyp $ , Yumoto, Shimotsuke-no-kuui, altitude 
4832 leet, July 23, 1923 (T. A tali). 

The genus Adelphomyia is new to Japan. 

Tricypbona setiemda^ sp. n. 

Closely related to T. vetusta, Alexander ; legs black, the 
femoral bases narrowdy obscuie yellow; abdomen with the 
apical half, including the hypopygium, black ; tergite and 
basistyles of mule hypop} gium with abundant conspicuous 
silvery seta?. 

Male .—Length 10 mm. ; wing 12*5 mm. 

Rostrum dark, grey-pruinosc; palpi dark brown. Antemne 
with the scape black, the basal segment dusted with grey ; 
flagellum broken. Head dark grey, the anterior part of 
vertex and orbits narrowly light grey ; vertex culminating 
in a dark tubercle. 
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Pronotum blackish medially, pruinosc laterally. Mesonotal 
pra\scutum brownish grey 'with a black median Ntripe that 
is split by a capillary wtta only a little paler than the stripes 
themselvis; lateral stripes dark brown ; scutum brownish 
grev, the lobes dark brown ; scutellum and postnotum 
dusted with grey. Pleura dark, light grey pruinosc. 
Hulteres obscure yellow, the knobs dark brown. Legs with 
the eo\re dark, light grey pruinosc ; trochanters obscure 
brownish jellow ; remainder of the legs black, the femoral 
bases narrowly obscure yellow, brighter hut no more exten¬ 
sive on the fore femora. Wings tinged with yellow, the 
base and cell Sr brighter ; conspicuous brown seams along 
the cord and outer cud of cell 1 a*/ AJ 9 ; brown spots at Sr 2) 
origin of R$, and on the outer deflection of lt 2 ; w ing-tip 
and costal region narrowly seamed with biown; u*ins daik 
brown. Venation: Rs strongly aicuated at origin; outer 
deflection of R. 2 about one and one-half tunes its length fiom 
the tip of R 1+s ; Rs m alignment with not per¬ 

pendicular to the end of Rs ; m on about its own length 
beyond the fork of A/ l4 . 2 ; m-cu at tlie fork of M . 

Abdomen with the basal three tergites brown, the 
remainder gradually passing into black ; basal four sternites 
yellow, the filth black with the caudal margin narrowly 
yellow ish; remainder of abdomen, including the liypopygium, 
black, the latter with abundant conspicuous silvery setic on 
the tergitc and apices of the basistylea. Dististjle con¬ 
spicuous, with two subequal lobes, the outer densely set with 
short blackened pegs, the mestil lobe flattened, the margin 
rounded, the face set with a relatively few weak seta*. 

Hub. Japan (Honshiu). 

Holotype , <£, Lake Ozenuma, on boundary between 

lvvashiro-no-kuni and Kotsuke-no-kuni, altitude 54(>0 feet, 
July 26, 1923 (T. Esaki). 

IIktekang/bus, gen. nov. 

Cliaracters as in Pohjanyams, Doanc, differing as follows: 
antenme short, 12-segmented. 'Wings with a banded 
pattern. Venation : Rs long, spurred at origin; a spur on 
R*+% near its origin; r lacking ; m present ; supernumerary 
cross-veins in cell i? 8 , M u and iW, the latter approxi¬ 
mately opposite the origin of Rs. Male hypopygium with 
the dististyle terminating m a single powerful erect spine. 

Genotype, Polyangreus glorioms , Alexander (Eastern 
Palsearctic Region). 

besides the genotype, the following species belong here: 
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//. esnkii , sp. n., 1L jnponicus (Alexander), and H . spectabilh, 
sp. n. All of the known species are Japanese. In Pulyangaus , 
r is present ; m lacking ; supernumerary cross-veins in cells 
and M t and the structure of the male hypopygimn 
entirely distinct. 


Hd(>ranga>u8 esakn, sp. n. 

Mesonotal pr.cscutum obscure yellow with three reddisli- 
brown stripes; legs yellow, the segments tipped with black ; 
wings tinged with brown, the costal cell entirely dark brow n ; 
a restricted darker pattern along the cord ; cross-vein in 
cell R s lying distad of the one in cell R A . 

Malt .—Length J0-1()\> mm.; wing 12 mra. 

Rostrum and palpi black. Antennae with the basal 
segment black, the second brown ; flagellar segments obscure 
brownish yellow, the outer faces darker. Head brown, 
sparsely priiinoso. 

Mesonotal praiscutum obscure yellow, with three reddish- 
brown stripes, the median stripe entire, not reaching the 
suture; remainder of mesonotum reddish testaceous. Pleura 
testaceous, the sternopleurite darker. Ilalteres yellow, the 
knobs more testaceous. Legs with the ooxse brownish 
yellow ; trochanters obscure yellow; femora obscure 
brownish yellow, clearer at base, the tips broadly blackened ; 
tibia; yellow, the tips broadly blackened; basitarsi yellow, 
the tips and remainder of tarsi daik brown. Wiugs with 
a strong brown tinge, the costal cells entirely dark brown ; 
cell Sc yellowy the base extensively dark brown ; a brown 
seam at Sc s ; remaining pattern of the wing pale and 
restricted, the seams at origin of Rs, along the cord, and at 
the supernumerary cross-vein in cell M more ocelliforni, 
yellowish, narrowly margined with dusky ; a pale brown 
clouding follows the centre of cell R for its entire length to 
the cord; brown washes in the stigmal region, along /?,, and 
on the supernumerary cross-veins beyond the cord ; con¬ 
spicuous brown washes along the caudal margin, one 
extending from cell C«i to Is/ A , the second at the end of 
vciu 2nd A in both cells; a series of small, diffuse, brown 
dots in cell Cu ; veins dark brown. Venation; Sc a far 
before the origin of Rs ; short spurs at origin of Rs and on 
Jti +4 near origin ; lt 9 about twice its length from the tip of 
; supernumerary cross-vein in cell nearly twice its 
length beyond the one in cell R € ; cross-vein in cell M t 
beyond mid-length of the long cell; m oblique, weakly 
sinuous, about its length beyond the fork of ii/ 1 + 9 ; basal 4 
deflection of Cu. about one-half its length beyond the fork 
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of M ; supernumerary cross-vein in cell M sinuous, its 
proximal cud about opposite the origin of Its. 

Abdomen dark brown throughout, including the hypo- 
pvgium. Male hj popvgium with the spines at apex of 
hasistvle ahuudant, slender. 

llah. Japan (llonshiu). 

Jlolotj/pe, 3 , Lake Ozenuma, on boundary between 
Jwashiro-no-kuui and Kotsuke-no-kuni, altitude 51G0 feet. 
July 28, 1923 (1\ Fsalu). 

Paratopotype , 3 • 

This interesting crane-fly is named in honour of the 
collector, Professor Teiso E«aki, to whom i am very greatly 
indebted for unrivalled series of Japanese Tipulidm. 

Ueteranganis upectubihs y sp. n. 

General coloration yellowish testaceous; legs black, the 
femoral bases ) allow ish; wings whitish subhyaline, cross- 
banded with brown ; cells C and Sr uniformly dark brown ; 
supernumerary cross-veins in cells // s and /f 4 in alignment. 

Female .—Length about 11 mm.; wing 10*5 mm. 

Rostrum and palpi black. Anteume with the scape black, 
the flagellum conspicuously light yellow, the segments with 
Jong verticils. Head dark grey. 

Pronotum dark brown in front, the posterior half obscure 
yellow. Mesonotum and pleura yellowish testaceous, 
without distinct markings. llalteres yellow', the knobs 
conspicuously dark brown. Legs with the coxa* and tro¬ 
chanters light yellow ; remainder of legs brownish black, 
only the extreme bases of the femora yellowish. Wings 
whitish subhyaline, with a conspicuous brown pattern ; 
cells C and Sc dark brown, only the caudal margin of the 
latter above the sector paler; prearculur region and extreme 
bases of cells Jl and M brown ; a circular urea at origin of 
Its, in alignment and practically confluent with the broad 
seam along the supernumerary cross-vein in cell M ; a band 
along the cord, broadest on the anterior cord ; conspicuous 
seams on the supernumerary cross-veins in cell 

and on m, together with seams on the longitudinal veins 
back f 10 m the margin, the whole forming a reticulate pattern ; 
space behind vein Cu infuscatcd, except at base, on Vv a 
widening out to form a large aiea in the distal end of cells 
Cu u Cu , and 1 a/ A a similar area at the end of vein 'M A 
in cells 1st A and 2ml A\ other blotches in basal third of 
cell Cu behind the atrophied bianch and in cell 2nd A near 
mid-length ; most ot the cross-bands have paler centres than 
the broad darker margins; veins brown, paler iu the clear 



Description cPune esprcc nouvelle de Coccincllide. 81 

area*. Venation : Sc % some distance before the origin of 
Rs ; i? 2 less than its length from the tip of ff l+2 : super¬ 
numerary cross-veins in cells li s and R 4 near the outer ends 
of cells and in alignment ; supernumerary cross-vein in 
cell A/j just beyond the mid-length of the cell and slightly 
distad of the cross-veins in cells ]t A and h \; m at fork of 
+ supernumerary cross-vein in cell M opposite the 
origin of Rs. 

Abdominal tergites brown, the sternites more yellowish, 
the terminal segments passing into brown. Ovipositor with 
the powerful tergal valves compressed, gently upeurved. 

Hub. Japan (llonshiu). 

Iiolotypc, ? , Hinoemuta, Iwasliiro-no-kuni, altitude about 
4000 feet, July 24, 1023 ( T . Esaki). 


VII -—Description d'une espbee nouveUe da Coccinollide, 
Par le I)i. SiCAUD. 

C/eothera hromelicola } sp. n* 

S . Llotundata, convexa, supra glabra, nitidu, subtilissimc punctata, 
nigra; enpito, prothoracis hitonbus mnrgineijuo antioo, mnculis 
elytrorum tribus pedibusqu© ilavis ; abdomiue brunneo latoribua 
dilution?. 

Long. 3 tnra. 

Arrondie, convex©, glabre en deasus, d’un noir luisant avec 
la t&te, lea c6t&* et le herd anldneur du corselet, trois Inches 
auv lea dlytres et lea pieda d’un jaune pdle. Abdomen d'uu 
roux brundtre, plus olair snr lea bonis, 

Tdte flave, umsi que le labre, avec les mandibules rem- 
bruniea k I’extrdmitd. Falpes et antennes de mime couleur 
qua la t6te. Yeux verts, reconverts k leur par tie posteiieure 
par la bord ant&ieur du corselet. Oelui-ci noir avec une 
large tache latdralo Have dtendue sur le quart extern© de la 
base, angulcuse k son bord interne et iconic k une boiduro 
auttfrieure asses large, dmettant k sa paitio moyenne une 
courte band© ant^io-postdrieure qui n’attaint pas la base. On 
pent atisdi considdrer le prothorax comma dtant de couleur 
jaune p&le avec tino tuche discoVdale noire couvrant la mpitid 
Ann. & N. Hist. Ser* 9, Vo{. xv* G 
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de la base, obliquenient et faiblomont retrecie en avant et en 
dedans et terminee ft sa partie ant^iieure par deux courtes et 
larges bandes preaque contigues. C6t^s du prothorax pres<jue 
droits, base en arc de cerele large, non sinu^e ; ponctuation 
tics fine et assez dense. Ecusson noir, en tiiangle un peu 
plus long que large. 

Eljtres droits ft, la base, ft angle Immoral bien not, ft calus 
saillant, arrondi stir les c6tes, tronqu^s postdrieuretnont, 
laissant ft dccouveit le pygidium ; ponctuation dense, fine et 
assez piofonde, un peu plus grosse que celledu corselet ; noirs 
avee tiois taclies Haves: 1 couvrant les trois cinquiemes 
internes de la base, entourant Tdcusson, coupon obhquemont 
en dehors et on ainbre ft partir do lVxtioanto do celui-ci ; la 
partie externe sinueo et obli(juc en dedans et en nintiie, 
formant ainsi un dessin tuanguluire dont la pointe poste- 
rieuie atteint le cinquiemc do la longueur Male de IV'I) tre ; 
IVnsemble des deux taches n presente asstz ba n les contoms 
de deux ailes de papillon ; taclie 2 tiiangulaiie, ft I’anglo 
humeial; taclie 3 en tonne de lunule paiallele au bold 
externe jusqu'ft Tapex qui icste elroitunent noir. Epipleures 
flaves avec le bold externe etroifement noir au milieu. 
Deasous noir avec le^ epimeies (saut celles du nietasternum) 
d’un jaune Have. Me taste mum a ponctuation dense et grosse. 
Abdomen hiun&tie, plus clair «m les Lords et ft Pcxlreinite, 
les aiccaux portant quelques polls jnunatres couits. Pieds 
flaves. 

Los individus examines sont des c? • II eat piobable que 
la ? a la t^te noiie, la borduie anteiieure du protboiax etioite 
et non piolongde en arribie en ^on milieu, et la taclie dc 
Tangle humeral des dlytres petite ou absente. 

Cette eq)dce est ties voisine des ( \ albopunctata , Crotch, 
du Bie&il, et panamehiis, Gorh., de TAn.diiquc centialo. 
Chez la premifere, la taclie 1 petite et arrondie esfc situde sur 
le disque et non ft la base de Pdlytre pies de Tdcusson. La 
seconde piesente seulement une borduie apicule, plus dtroite 
que chez browelicola (oh ell© couvre ft sa partie antdrieure 
plus du quait do la laigrur de Tdlyfcre), sans taclie discale; la 
tache noire du coiselet n’est pas deliancide en avant. 

Panama: Canal Zone, vii. 1924 (1). T. Full<xway). 

Les larves vivent aux depens du Peeudococcus Iromelice . 
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VIII.— Notes on the Silurian Brachiopod Genera Delthyris, 

Uncinulma, and Meristina. Bv Helen M. Muir-Wood, 
M Sc., F.O.S. 

(Published by permission of the Trustees of the British Museum.) 

SlTMMART. 

In this paper the different interpretations of the genus 
Delthyns aie discussed, and that given by Sehuchert m 1913 
is adopted with slight amendment. The species Delthyns 
clevata , D, crtspa, D . elcguns (nom. now for D. crispa 9 liisinger, 
non Linnaeus), and D. tenuilumedaia, sp. in, from the British 
{Silurian, are all desert bed and figured. 

The distinguishing diameters of the genera Uncinulus and 
Unctnuhnu aie pointed out, ami Uncinulma is retained with 
U. fallacxosa as genotyjie. Rhynchonella stricklandi and Tei e- 
biatula lewni are transferred to the genus Unanuhna . Men - 
sttna tumida (Uahnau) is shown to be a synonym of Mensttm 
oblusa (Sowerby). 

The British Silurian Spinfers can be separated into two 
groups:—(1) those with longitudinal folds and a transverse 
ornament of imbricating lamella) ( =Delthyns of Dalman) 
and (2) those with longitudinal folds bearing fine continuous 
longitudinal striae ( =EospiHfer of Sehuchert). 

The species refeiable to both these genera have as a rule 
been assigned to the genus Spinfer , horn winch, however, 
they differ m internal characters. 

Deltiivris, Dalman, 1828. 

Genolcctotype : ZX elevata . (See Sehuchert *.) 

The genus Delthyns was first described by Dalman in 
1828 f to include the species ]), e/erata , cyrtana , crtspa, 
subsulcata , ptycliodes, and cardiospermijornus. Of these 
species Delthyns cyrtana is hospvtjer pUcatelius (Linnaeus) 
and 1 X curdmpermtfornris is Bilobttcs btfoba (Linnaeus); nor 
is ZX ptychodes a Spitifer. The original description, there¬ 
fore, included a variety of generic foirns, and the generic 
characters other than those of shape and external ornament 
were not very precisely defined. Tins at once caused con¬ 
fusion, for Menkc in 1860$, although quoting Delthyns , 

♦ Bull U.S. OeoL Surw Ixxxui, p, 206 (1807). 

f Kougl. Svtuiaka Vet.-A kad, Ilamll. ior 1827, p. 93. 

\ * 8yuop#w mothodica Molluucorum/ cd. il. p. 96. 



84 


Mias Helen M. Muir-Wood on the Silurian 


Dalman, as including Spirifer of Sowcrby and Trigonotreta 
of Koenig, yet gives as species of Deithyris , Anowia dorsata 
and Terebratula spatula , of winch Annmia dorsata belongs to 
the genus TervbrateUa and Terebratula spatula to Teiebra- 
tvlina. Von Buch m )83G* included in Deithyris species 
of Spirifcr ami Of this , winch bad a triangular foramen. 

Among other authors Ball + quoted Deithyris as a 
synonym of Spirifcr , and it was not until Hall l published 
his great work on the Brachiopoda in 1894 that the dis¬ 
tinctive characters of Deithyris were recognized. Of Hall's 
subdivisions of the genus Spirifcr the group of Fimbriati 
IJnieispinei is taken to be equivalent to Deithyris , s. w. 
Hall states also that the distinguishing character of this 
group lies in the ornament of the concentric fimbria*— 
namely, short simple spine*,—and that it includes the species 
Deithyris crispa and 7). ele eat a, The group is said not to 
extend above the Devonian. On another page of the same 
work Hull shows how lUticularia diffcis from Deithyris in 
its fimbriae, which have large spines with lateral branches. 
Spirifer sulcatus, IJisiuger, is placed in the Lamellosi 
Scptati, a group which has concentric lamella* covered with 
fine radiating stri*e, but with no spines, is not punctate, 
and does not have the primary lamella* of the spiral arms 
united as in the Spiriferinas. A probable passage of the 
Septati into the punctate genus Spirijerina is suggested. 
Both tlie^e groups are said to have a median septum iu 
the pedicle-valve. From Hall’s description it would appear 
that there are three groups of irnpunctate lamclloac Spirifers, 
distinguished only by the character of the ornament of the 
concentric lamellae, which in the case of Deithyris is said to 
be composed of short spines. 

A more precise and very different interpretation of the 
genus Deithyris was given by Schuchert in 31)13 §. lit 
1897|| he selected the species Deithyris elevata as the 
genotype of Deithyris , stating that all specimens examined 
by him possessed a median septum in the pedicle-valve. 
Jlelthyris suUata , H hunger, was also quoted as a true 
Deithyris , but D . crispa ; Hisinger, was placed in the genus 
Spirifer . 

Schuchert describes Deithyris as a subgenus of Spirifer , 

♦ u Ueber Deithyris oder Sjrirtfer und Orlhkf Abli. K. Akad. Wigs. 
Berlin, p, 11. 

f Bull. U.S. Nat. Mu*, viii. p. 25 (1877). 

t * Balaam tology oi Now York,’ vol, viii. pt. 2, pp, 9 & 10* 

5 Zitt el-Kastman, 'Text-book of iVlxontoloiry/p. 411. 

U Dull D.S. Oeol. Surv. Ixxxvii. p]>. 200 k 380 (1807). 
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consisting of “ small early Rpirifers that are coarsely 
plicate, except on fold and sunns. Surface Lime] lose, the 
imbricating lamella: marked with very line radiating striie, 
which do not terminate in spines. Short dental lamellne 
present along with a more or less high ventral median 
septum. Resembles Spinfvrina , but the shell structure is 
not finely and regularly punctate. Section Lamellosi- 
Scptati IIall ^darke.” The description of the ornament 
of the lamella; given by Selmcliert will be seen to be exactly 
the reverse of that given by Hall. II. S. Williams*, in a 
discussion on Delthyris elevata and allied species, quotes 
the absence of a median septum in specimens having a 
groove along the median fold of the brachial valve. Ho 
describes two species, Spinfer t rescot ti and Sptnfer cohsvookt 
from the Silurian of Maine, both similar externally to 
Spiriftr efevatus of Dalmaii, but Spinfer irescotti like 
S. elevahn has a median septum developed in the pedicle- 
valve, while S, vohscookl has none. 

The development, however, of a median septum in the 
pedicle-valve does not appeur to he constant, even for one 
species. Investigation of the species J). crisp a, Linmeus 
and l). cl cyans y nom. nov. = D . cris/m , 11 isingcr (non Linmcus), 
showed that the median septum was usually absent, but 
occurred in an incipient state of development in one or 
two specimens of D . elegant . The contention that there is 
no median septum in forms which have a median groove 
along the central fold of the brachial valve does not appear 
to hold in the ease of Delthyris elmifOy which certainly has 
a median septum in those individuals whose brachial valves 
possess a grooved fold. The presence of a median septum 
iu the pedicle-valve does not appear to be of great generic 
importance in the Silurian species of Delthyris , although, 
according to American authors, it appears to be a more 
constant feature in Devonian species. 

While the lamellae of Delthyris elevata> crispa y ekganSy 
and tenui/amel/dta are ornamented with granules or longi¬ 
tudinal strifle, those of Rcticularia and well-preserved speci¬ 
mens of Spiriferina have a true spinose ornament. Spirit 
ferina, however, usually has smooth lamella*, which arc 
abundantly punctate. The genus Tylothyrisy North +, from 
the Lower Carboniferous limestone, is distinguished by that 
author from Delthyris by its greater size, by its smaller and 

more numerous costue, and by the marked development of an 

* 


* Pmc. U.8. Nat. Mus. Washington, vol li. p. 70 (1017). 
t Worth, tiuwrt. Journ. Uaol. Soc» vol Ixxvi. p. 190 (19iJ0)* 
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apical callosity. Its shell, like that of Delthyris , is im- 
punctatc, but there is apparently no ornament on the 
lamella*. It is possible that some of the species from the 
Upper Devonian and Lon or Carboniferous that have been 
assigned to the genus Delthyris should he more correctly 
placed in the genus lylot hyris. In a group of impunotate 
larnellose Spirifers which Weller* describes from the Car¬ 
boniferous beds of Illinois a median septum is present m 
the pedielc-vah e, but the lamella* in one of the species 
are said to be fimbriate, while in the remaining species, 
apparently, the lamellae are not ornamented. It is doubtful, 
therefore, whether these species belong to Delthyris or 
whether they should be placed in Tyhthyrh . 

A modification of the internal structure of the pedicle- 
val\e is described by Dunbar f in his species Delthyris 
cyrtmoides from the Devonian. The dental plates converge 
and unite with the median septum, which is continued 
posteriorly into the cavity formed by union of the dental 
plates—an example of parallelism with the corresponding 
structure in Cyrtina. 

There appears to be no reason for the generic separation 
of Delthyris crispa, Hisinger (non Linmrus), here renamed 
D. elegant*, from the species D. elevata and D. sulcata, though 
the last two species were described bv Sebuehcrt as true 
Delthyris, while he included D, crispa, Ilisinger, in Spiri/er. 

Additional generic characters in Delthyris are afforded by 
the spirals, which consist of seven coils and have their 
apices directed towards the cardinal angles, 

Delthyris elevata , DalmanJ. (Figs. 7, 8, Sa.) 

Genotype of Delthyris, sec Schuchert (Bull. U.S. Gcol. 
Survey, Ixxxvii. (1897), p. 206). 

Description ,—Width approximately equal to the length, 
with the widest part of the shell occurring at a point 
slightly below the hinge. Both valves highly convex. 
Apical angle 100°. Cardinal angle* rounded. Area of 
pedicle-valve high, its length considerably shorter than 
that of the hinge. Delthyrium large and open, bordered by 
linear dcltidial plates. Umbo rounded, much incurved. 
Ornament in the pedicle-valve consists of five rounded costae 
on each side of the sinus, while in the brachial valve there 

♦ Illinois Geol. Surv. Mon. i,, Text. Mississippian Brachiomoda, p. 300 
(1914). 

t Trans. Connecticut Acad, xxiii. p. 138 (1920). 

J Daltnan, 1828, Vet.-Akad. Uandl, p, 12t), pi. iii. flg. 3. 
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are five cos tie on each side of the hroacl median fold which 
is frequently longitudinally grooved. The width of the 
sulci separating the cost® is approximately half that of 
the cost®. Crossing the costae there arc very numerous 
concentric growth-lamelhe, along each of which are set 
numerous slightly elongated granules, the interspaces be¬ 
tween the granules beiug less wide than the width of each 
granule. 

Interior of the pedicle-valve with median septum 
developed. 

Average Dimension*. — Length 18 mm.; width 21 mm.; 
thickness 10 mm., or 1: 1*1 : *8. 

type-specimen .—The specimen figured and described by 
Dalman from Gothland is hereby selected as the hoiotype. 

Horizons. —Upper Llandovery-Upper Ludlow Beds. 

Detthyris crispa (Linnaeus). ( Figs. 1, 2 , 2 a.) 

1758. Atiomia crispa, Liunteus Syatenia Natural, 10th edition, 
vul. i. p. 702. 

1828. Deli hy ns sulcata , Hiainger, Anteckningar i Physik och 
(reognosi, vol. iv. p|>. 22H, 238, 

18.‘H. Jkit Sty ns sulcata, liisiuger, Ant^ckuingar, vol. v. pp. IIP, 
140, pi. iii. tig. 2. 

1837. lMthyris sulcata , IliMuger, Letkaoa Syecica, Ilolmiie, p. 73, 
pi. xxi. figs. H a-c. 

1848. Spirifcr sulcatus, T. Davidson, Hull, Soc. Gt$ol. France, 
2nd ser/vol. v. pi. hi. tig. 41, p. 325. 

18fX). Spirifcr sulcatus, Liudstroiu, UtV. k. Vofc.-Akad. Forkaud. xvii. 
no. 8, p, 309. 

1800. Spirifcr a sulcata , T. Davidson, Mon. Ilrit. Foss. Brack, 
vol. iti. part i. j») x. t ; gN. 4, 5, 12, p. 91. 

1882. Spit if era vn spa, T. Davidson, Mon. Brit. Foss. Brack., Suppl. 
vol. v. pi. iv. tigs. 9, 10. 

Description. —Laterally elongated, with the hinge-line 
forming the widest part of the shell. Pedicle-valve more 
convex than the brachial valve. Apical augle 134°. Cardinal 
extremities angular. Pedicle-valve with concave area extend¬ 
ing along whole length of hinge. Delthyrium open, with 
linear deltidial plates. Umbo acute, slightly incurved. 

lu the pcdicie-valve there are three rounded longitudinal 
costae on each side of the median sinus, while in the brachial 
valve there are six cost® in addition to the broad median 
fold. Crossing the cost® there are from 10-15 prominent 
imbricating lamella? less than 0*75 mm. apart. The micro¬ 
scopic ornament consists of small granulations arranged 
in rows along fiue longitudinal atrise; the granulations are 
also seen to form leas regular concentric rows. The ornament 



88 


Miss Helen M. Muir-Wood on the Silurian 


is interrupted by the transverse lamellae. Interior of pedicle- 
valve usually without u median septum. 

Average Dimension *.—Length 7 mm.; width 11 mm. ; 
tluekncss 4*3 mm., or 1 : 1*5 : *(>. 

Type-specimen —The specimen figured in Museum Tcssini- 
auum, 1753, tab. v. iig. 7, aud referred to by Lmuams m 



Tige. 1,2, 2 a Delthyrts ermpa (Linnceua) from the Wtmlor k Limestone, 
Dudley. Jhilusli Mu >eum tieol. Dept. B 44,5)10 1. Itrurbial 

valve showing ornament (x2£). 2. Anterior \iew showing 

ungular caidnml extremities (X 2&). 2 a. Ornament under micro¬ 
scope ( X 10) 

Fig8 B, 4, 5, 5 (k DeUhxp i* eleyan*, nom. nov., from NVenlork Lime¬ 
stone, Dudley ‘Biitish Museum (look Dept. Ik 14,017. tk Brack ml 
val\e showing ornament, </**linear deltidial plates( X 2). 4. Dudjele- 
valvo (x 2) 5 Anterior mow showing lounded cardinal evtronu- 

tu>8 (nat. hzc). ft a. Ornament under microscope (x 10). 0. Interior 
of pedicle-valve allowing low median septum (from Wenlock JLfnpe- 
stone, Dudley, British Museum (leol Dept. Ik 44,919); median 
septum (*), huige-toeth {t), dental plates ( h) y and ovarian mar¬ 
kings (o) ( X 2). 

‘ Systema Natuiie ’ in 17 58, is hereby selected as liolotype. 
No horizon or locality is given in the description. 

Horizon. — Wenlock Limestone and Shale. 

Jtelthyris rmpa v\ as described by Linnaeus as Anomia 
rrispa in ‘ Systema Natmai ’ in 1758. A brief description 
is given, aud reference is made to Museum Tessiuiauum, 1758, 
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whcro Linmeus described and figured this species as Concha 
Anomia dilatata. 

The specimen figured is a laterally elongated form, having 
the greatest width along the hinge-line, with angular 
cardinal extremities, a broad median fold in the brachial 
valve and a corresponding sinus in the ventral valve. On 
either side of* the fold and sinus are three rounded eostse. 
A transverse ornament of imbricating lamelhe is well shown, 
the lamelhe bring separated by an interspace of about 
075 ram. This figure was reproduced by Davidson in 1806 
(fig. 12), lmt the ornament was not clearly shown. 

llismger in 1820 * * § figured without description Terehratula 
(Arwmia, L.) crispa from the crinoidal limestone of Goth¬ 
land. Tins species, unlike Litm&'iis’ species, had rounded 
cardinal angles, and the greatest width of the shell oecurred 
at a point below the hinge. The transverse lamcliie were 
not shown at all in the figure. A similar figure was given 
in 18281 by Dalman, who described it as Del thy vis crispa 
of llisiuger. In the same }car llismger J figured the same 
form, but ascribed the species to Dalnutn, stating in the 
same publication § three yean later that the description 
given by Linmeus of Anomia crispa agreed with one given 
by himself ol Delthyris sulcata , but that, since Dalinan ||, 
under the name of crispa , had described a different shell, 
which lacked the median rib, he was obliged to give the 
form which he was describing the new name of sulcata . 
lie gives a good representation of Dellhyris crisp a of 
Limneus in the same woik. Anomia crispa of Limneus is 
again quoted as a synonym of Ddthyrts sulcata by Hisingcr 
in 18371J. Iu spite of these statements by llisiuger, and 
that made by Lindstrom m 1860**, about the similarity of 
Anomia crispa pf Lin me us to Delthyris sulcata of llisiuger, 
the specific names sulcata and crispa of llisiuger have 
remained in general use to the present day. According 
U> the rules of zoological nomenclature, therefore, Delthyris 

* Vet.-Akad, llandl. tab. vii. fig. 4, p. 330 (1820). 

f Vut.-Akad Huudl. p. 222, tab. lii. tig. 0 (1828). 

t 4 Auteckningnr i rliysik och Gtaoguosi/ voL iv. tab. vii. fig. 4 
(1828). 

§ llisiuger, l c , vol. v. u. 119 (1831). 

|| As a matttr of fact, uiaingur himself had already figured it (Vet.- 
AM, IliuuU. tab. vii, fig. 4,1820). 

H 'Leth&a Hvecicu/ ifolmha, pi. xxi. figs. p, 73 (1837). 

** u Bidrag till k&ttiiedotttsn om Gothland* Bracliiopoder, ,, Oiv. K. Vot,- 
Akad. Forhand. Stockholm, p. m (I860), 
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crispa (Linnaeus) must be used for Delthyris sulcata, 
Hiringer ; Delthyris elegans , nom. now, may be used for 
Delthyns crispa (Hisinger). 


Delthyris elegans , nom. nov. (Pigs. 3, 1, 5, 5 a* 0.) 

1825. Ttrvlnatnla cn«pn, 1 Imager, Vet.-Aknd Uaiuil. tab. \ii fig 4, 
V 558. 

Jh2S. Dt It hints e/ is pa, Dalmaii, Vat.-Akud. llandl. for 1827, tab. iii. 

tiK 0, p 222 

1828 . Df lt/nirt* cnspft , lliringvr, * Ateekningnr,' vol. iv tub. vn. fig b 

pj> 220, 238 

1n38. Sjnnfer cnspie* fin part ), Yon Burk, “TVbnr 7 hlthyrU <xbr 
Spinier mid Otfhi */’ Abb. 1\. Akad. Whs Bmhn, p 10 

1837. Drlthi/ufi c ruspa, IliMiiger, ‘ Lvtluoa Sveriru/ ]». 73. 

]H3U. Spin fur J. de (\ Sowurby in ‘ The Silurian S> stem,’ 

pt. ii pi. x»i. fig 8, p 021. 

1M8. Sptnjer vnitgtt*, Davidson, Bull. Noe. Gt5ol. France, 2nd t*er. 
vol. v pi. in fig. 42, p. 325. 

1800. Spinfer (nspa, Davidson, Mon. Brit Fosh. Brack. \ol. ni 
pt vii. no 1, pi. x. figs. 13, 1J, 15, p. 1)7. 

Description .—Wider than long, with the widest part of 
the shell occurring at a point slightly below the hinge. 
Brachial valve less convex than pedicle-valve. Apical angle 
110°. Cardinal angles rounded. Area of pedicle-valve 
eoneave, extending only for two-thirds of the length of the 
hinge. Dclthyrium open, bordered by linear deltidial plates, 
Umbo acute, incurved. Ornament in the pedicle-valve 
consists of four rounded longitudinal costse on the lateral 
slopes on each side of the sinus, while in the brachial valve 
there are six costte in addition to the median fold. r lho 
sulci separating the cost® are approximately equal in width 
to the cost®. Crossing these there arc about thirty con¬ 
centric lamellae forming a regular transverse ornament. 
Under the microscope the lamellae are seen to be striated 
longitudinally with fine somewhat irregular lines not passing 
from one lamella to the next, the interspaces being approxi¬ 
mately equal in width to that occupied by the strife. 

Interior of pedicle-valve with small teeth supported by 
short dental plates, outside which are numerous rounded 
pits representing ovarian markings. A low mediau septum 
may be developed, but in many of the specimens examined 
was not present. 

Average Dimensions .—Length 10 mm. ; width 13 mm. ; 
thickness 8 mm., or 1: 1*3 : ’8. 

Type-specimen. —The specimen figured by Hisinger from 
the t{ Eucrinit-kalksten of Djupviken/' Gothland, is hereby 
selected ns the holotype. 
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Hoilzon .—Upper Llandovery Beds. Wenlock Limestone 
and Shale and Aymestry Limestone. 


Belthyi is tenu?lamcltata> sp. n. (Figs 9, 9 a.) 

Description .—Outline transversely rhomboidal, with width 
of the shell appioximately equal to twice the length. 
Vahes equally com ex. Apical angle l»Sf>°. (’animal 
cxtiemitiea angular. lVdiele-vahe wuh a low aiea, whose 



Figs 7, 8, 8 a. D'lfhyrt * ehvata, Dalman, fiom thn Wenlock Limestone, 
Dudley British Museum ftcol. Dept. B 41,018 7. Shows orna¬ 

ment of the bmhial vahe and high area, open dtdthyuum, and 
linoiu doltidial plate* of the pediele-\ul\e (x 1 J). 8. Latent] iie\V 
showing convexity of \ahes and men of pedicle-valve (X 1 i)- 

8 a. Ornament under microscope (x 10). 

Figs, 9, Da. Jtellhyri# tenuiUitnellata, «p n., from the Wenlock Shale, 
Build was, Shropshire Bntish Museum Oeo). Dept. B. 41,015. 

9 Shows ornament of the biachial valve, area, and conjunct doltidial 

plates of pediele-vahe (x 1J). 9a. Ornament under microscope 

(XlO). 

length is slightly less than that of the hinge, Deltidial 
plates conjunct, foramen oval. In the pedicle-valve there 
are four costae on each lateral slope, and there are eight 
costae in addition to the median fold in the brachial valve. 
Orowth-lamellee are fairly numerous and very closelj placed, 
anteriorly. The ornament tends to become obsolete near 
the cardinal extremities. The microacooic ornament consists 
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of fine longitudinal stri?e, along which are set very small 
granules. These are also arranged in regular coueentiic 
rows, giving the appearance of reticulation. Xo median 
septum in the pedicle-valve was developed in any of the 
specimens examined. 

Dimensions .—Length 10*5 mm.; width 21 mm. ; thick¬ 
ness 8*5 mm., or 1 : 2 : *8. 

Holotype irom Wenlock Shale, Buildw\ts, Shropshire, 
pieservod in the British Museum (Natural History), Walker 
Collection (B. 11,915). 

Horizon .—Weulock Shale and Limestone. 

Uncinulina and TJncinulus, Bayle, 1878. 

(Figs. 10, 11.) 

The genera Uncinulina and Uncinulvs were figured by 
Bayle in 1878, hut no description accompanied the plates. 
Uncinultna fallaciom *, Bayle, was figured as the only species 
of this genus, lmt Uncmufus is represented by three species, 
namely, llemithyris sulnnlsoni, d’Orbigny, Uncmutus ochlerti, 
and U. imperaforf. All these species are of Devonian age. 
No internal characters were shown of Uncinulina , but those 
of Unnnulus sufjwilsom were well depicted. It lemained for 
Oehlert in 1884} to describe and figure these genera in 
gieater detail, the specie’s //. svlnvilsom was chosen by him 
as the genoleetotype of Uncinulus. Oehlert considered that 
the genus Uncinulina was indistinguishable from Wnjncho- 
nel/a, and accordingly he placed the species U. faUaciosa m 
that genus. 

Uncinulina fallaciom , as figured by Bayle and Oehlert and 
described by the latter author, has a sub-cuboidal outline 
with a rather flat pedicle-valve having a shallow median 
sinus. Each valve is ornamented with 20-24 simple promi¬ 
nent cosUe. The umbo is short and incurved till it rests on 
the brachial valve, and the umbonal slopes are flattened and 
smooth. In the interior of the ventrul valve the diductor 
muselc-scars are large and flabelliform, and enclose two 
small oval adductors. The biachial valve is strongly convex 
with a slightly raised median fold ornameuted with six 
costae. Internally the hinge-plate is divided into two parts 
by a narrow oval incision, and there is no cardinal process. 
The hinge-plate is apparently supported by a median septum, 
but this is not well represented. 

* Fxplic. de la Carte Gdol, de France, tol. iv. pi. xiii. figs. 13 1(1. 

f Kxnhc. de la Carle (Idol, de Fiance, vol. iv. pi. xi. figs. 11-10, 

j Bull, 8oc. (idol* France, 3rd aer. vol. xii. pp. 420, 422* 
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Brachiopod Genera Delthyris, Uncinulina, etc. 

The distinguishing characters of Uncinulus , as determined 
from U. mbwihtom, ore its spherical contour and external 
ornament of fine flattened costae longitudinally grooved near 
the anterior margin of each valve. In the interior of the 
pedicle-valve the muscle-scars are surrounded by a narrow 
ridge ; while in the brachial valve there is a solid undivided 
hinge-plate, in the centre of which is a broad cardinal process 
longitudinally notched at the summit. Short crura extend 
downwards from the hinge-plate, and a median septum 
separates the two pairs of adductor muscle-scars. 

The main points of difference, therefore, between Unci- 
tntlina and Uncinulus are in the contour, costation, and in 
the tongue of the ventral valve which is truncate in Unci- 
nulus and lias a straight line of contact with the brachial 



Figq. 10,1 1. Uncinulina ntrickhtndi , J. do C. Soworby, from tho AVmiloek 
Limestone, Much Weidotk,Shropshire. Hritidi Milium (<Yol. 1 >t*pf. 
1\ 44,0:10. NiiU si/.o. 10. hiugrunimntie diawing of the br.iomnl 
valve from an intemal east, showing (#) median septum, (//) hingu- 
phtte, {a) adductor musclc-wcar*, (r) vascular walkings. 11. IVste- 
rior view showing (</) adductor, {<i) diductor muscle-scais of peihclo- 
viilve, (h) hinge-plate of brachial valve. 


valve, while in Uncinulina it is notched owing to the alter¬ 
nation of the costm of the two valves. Internally the posi¬ 
tion of the muscle-sears is different in each valve, and in 
Uncinulina the hinge-plate is divided and no true cardinal 
process is developed. 

J. Hall in 1894* suggested that the name Uncinulina 
should be retained for forms such as Rhynchonella stncklandi , 
in which the hinge-plate is divided anteriorly, but is united 
towards the apex, aud in which the form is sub-cuboidal 
and less globose than R . wilitmi. In the same year, how¬ 
ever, he gave Uncinulina as a synonym of Uncinulus f, while 
R. 8. Bassler in 1915 J quoted Uncinulina as a synonym of 

a Psh of New York, vol. viil. pt. 2, p. 199. 

t 4. Hall and J. M. Clark©, lltli Ann. Hep. State GoologLt, p. 828 
<18941. 

X Bull. U.S. Nat. Mus. xoii. vol. ii. p, 1334, 
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Wilsonia. Cowper Heed, in 1922 *, refers several species 
from the Devonian of Chitral and the Pamirs to Uncinulina, 
making this a snbgcmis of Uncinulus. He bases his deter¬ 
minations on external rather than on internal characters, 
and does not mention the hinge-plate in any of his descrip¬ 
tions, but states that the mu!*ele-sears of the brachial valve 
resemble very closely those of Unctnulina, and points out 
the distinctions between that genus and Ilypolht/ridinu, 
S. Buckmau ~ Hypothyris^ auett. 

It is proposed, therefore*, to use tin* generic name of 
Uncinulina to include such Silurian and Devonian species 
as agree in external shape and ornament with Uncinulina 
fallaciosa and ( 7 . stricklandi , i. e , flattened, slightly siuuated 
forms having the pedicle-valve with umbo incurved, con¬ 
cealing foramen and deltidial plates; the convex brachial 
valve with slightly raised fold ; and the ornament in each 
valve consisting of from 20 to 30 prominent simple costie 
not mediatily grooved. The internal characters in addition 
to those already described in the brachial valve are the 
radiating vascular sinuses on the lattral and anterior 
portions of both valves below the muscle-scars. These and 
other characters of the interior of the pedicle-valve were 
well shown by Davidson f, but the adductor muscle-sears 
are not seen for u lihynchoniUa r sh icklandi. The position of 
the muscle-sears and vascular sinuses of the brachial valve 
are shown in figs. 10 and 11. 

A similar internal structure apparently exists in “ 7>re- 
bratula” leumi, Davidson J, which may also he referred to 
the genus Uncinulina . 

Mkkistina, Hall, 1867 §. 

Terebratula obtusa, J. Sowerby, Proc. Linn. Soc vol. xii. 
pt. 2, pi. xxviii. figs. 8 & 4 (1818) ( = Atrypa tumida , Dalman, 
Vet.-Akad. Handl. 1827 (1828), pi. v. figs. 3 a~d, p. 131). 

Terebratula obtuaa is described by J. Sowerby, in 1818, 
as <( a shell curved laterally from the hinge, which must 
be very short without any space for triangular foramen * 
externally . , . He figures the exterior, and in another 
specimen shows that the spirals bad fifteen convolutions, 
and bad their apices laterally directed, and that a median 
septum was present in the brachial valve. These specimens 

* * Palftjontologica Indica/ n. s,, vol. vi. no, 2, p. 40. 
t Mon. Brit, Foss. Brach. vol. id. pi. xxi. tig. 0 (1807). 
t Davidson, Bull. Soc. 0&>1. Franco, 2nd sor. vol. v. pi. Hi. fig. TO, 
p. 330 (1848). 

$ 20th liept. N.Y. State Cab. Nat. Hist p. 167. 
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were obtained from " Sladuore’s Quarry on right-band side 
of road from Wych to Cal well Green, Malvern llill.” 
Judging by Sowerby’s description and figures, there is no 
doubt that his species is identical with Meristiua (Atrypa) 
tunrida , figured by Dalman from Gothland, but the dimen¬ 
sions given by Dalman for his speeies are considerably less 
than those of the average fully-grown Merit tin a ofdusa 
found in this country, and Dalman was apparently describing 
a voung individual. Menstina ( Atnjja) tumuia , Dalman, 
therefore, is a synonym of Meristiua (Terebiatula) obtusa , 
Sowerby. 


IX .—Kate on the JV omen cl at nr e of the C oleopterous Geneva 

Clnysomela, L., and Melasoina, Steph . By S. MaUIJK* 

Whims wot king on the Coleopterous subfamily Chiysomelina*, 
in piepaiation for a ibithcoming volume in the 4 Fauna of 
Butish India ’ series, T have found it necessaiy to deteimine 
the genotype of Chrysomelct . Bibliographical jeseaicli has 
levnikd the fact thut Latieille cited the Liu mean specios 
Chrytomelii populi rts the ty po of the genus. In his 4 Oonsido- 
] at ions generaies ’ (Palis, 1810), page 432, tins citation stands 
thus:—“ Clnyeotnele, Chrysomtia populi, F.” Although 
Latieille i eft i red to Ch. populi as Fabiieian, yet it will be 
obseived that Fabliaus never pioposod populi as a new 
species, and always related to it as a Lmuuean species. As 
it is such a well-known and common insect, there can he no 
doubt that Ch. populi, F.~Ch, populi , Las stated by 
Latieille himself (Button, ii. N. lxxxix., Giust.-Ins. xi. 180*i, 
j*. 1580, sp. 15). 

Fiom the year 1758, when Liunnaus published Oiirysomela 
p»puli } to the year 1810, when Latreille cited it as the typo of 
the genus Chryxomela, several authors enumerated species 
under the genus Chrysomtia according to the scope of their 
studies, hut nobody—not even Fabrieius lmnsel!—attempted 
to fix a type for the genu?. It may be stated that the con¬ 
ception of a genotype was given a definite shape by Latieille. 

Unfortunately m 1881 Stephens, in erecting the genus 
Melasuma , cited Ch. populi , L., as the genotype without 
apparently knowing that it was alieady cited by Latreille as 
the type of Chrysomela . The result is that the name Mela- 
soma becomes a synonym of Chrysome1a } while another 
generic name has to be found for the assemblage of species 
known till now as Chrysomela* 
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In support of the proposed alteration consequent on the 
acceptance of Latieille’s citation, I quote the following from 
the ( Proceedings of the International Congress of Z »ology/ 
held at Monaco in 1913, published in 1914 i>. 911 :— 
u The designation of genotypes by Latieille, 1810:— 
fc ‘ The * Table des e< mos avec Vindication de IVspecc qui 
leui scit de t\pea 1 in Latieille's ‘ (JonsideiatiohS generales* 
(1810) should be accepted as designation of types ot genera 
in question (Ait. 30). 

“ Vote: affirmative, 12 ; negative, 1 ; not voting, 2.” 

It may be mentioned that m the piesent case the whole 
thing lias been judged on its merits, and that Lalieille’s 
citation has not been adopted withou* icgaid to all aspects of 
the question. 

In considering wbat name should be assigned to the genus 
which has so long been known a> Chrynomda, L. f I find that 
among the synonyms J^Jysticta, Hope ((\>l. Man. iii. 1840, 
p. 10*1), cannot be used, because it is preoccupied foi a genus 
of biids. In d'Orbigny’s Diet. Univ. Hist. Nat. ii. (1843) 
Cheviolut proposed Atcihna for one Australian and seveial 
South Afiican insects. In my opinion Atechna is not con- 
geneiic with “ Chrysomda” and should i email) a sepal ate 
genus for the South Afiican species, and theicfore the name 
Atcihna cannot be used in lieu of “ Chrysomela In I860 
Motscliulsky published (Sclirenck’s lieisen Amurl. ii., 1800) 
a numbei of geneia wliich have since been sunk as synonyms 
of Chrysomda , L., and also designated the type in each 
case. From amongst these synonyms I select the name 
Chrysolina , the type-species being Chrysolite!a siaphyhva, L., 
which is a common European species. 

Melanoma , Stephens, 1831, therefore falls ns a synonym of 
Chrysomela, L., i<s genotype being Chrysomela pojmli, L., 
cited by Latieille in 1810, while Chrysolina, Mots , is adopted 
as the geneiie name for the laige assemblage of species 
known for so long, and by many authors, as Chrysomela — 
Chrysomda htaphyfaa , L., being designated as its genotype. 

In proposing this alteration, the responsibility is mine ; but 
it may be mentioned that I have not decided to do so without 
full discussion with other entomologists winking in the 
Biitifeh Museum, In conclusion, 1 wish to express my thanks 
to Mr. J. H. Dunant and Mr. K. (j. Muir for assistance in 
enabling me to consult the liteiature on this subject, and to 
Dr. Hugh Scott for the benefit of his opinion. 
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X. — New African Conops (Dipt., Conopidae). 

By E. Biujnetti. 

The following notes and descriptions are based almost 
entirely on material loaned me by the Imperial Bureau of 
Entomology and the unnamed material in the British 
Museum. I have relied mainly upon Prof. Kruber's excel* 
lent revisionary papers on this family, and a number of my 
identifications have been very generously cheeked by 
Prof. Aldrich after comparison with Krober's collection, 
which has recently been acquired by the United States 
National Museum. Dr. Hugh Scott, of the Cambridge 
Museum, has also helped me by the loan of material from 
that Institution. The types of the following species have 
been piesented by the Imperial Bureau of Entomology to 
the British Museum :—Conops ntgrilarsis J $ , auranlius , 
castaneus ? , obsetirus £, concolor ? , untfasetpenms £, 
rhodesiemis ? ; Physocephala fascipennis ? , pubesccns J , 
decisa $ , halterata ? , mgrtcoxa £, mtcrovena ? . The 
types of Conops obscurus £ , attranttus c?, Physocephala 
tuberculifera (J, and Occemyia africana J have been pre¬ 
sented to the British Museum through Dr. Hugh Scott. 
Amongst the Conopidsc kindly lent me by Prof, Poulton* 
belonging to the Hope Department, Oxford, only two 
Aftican species are present— Conops nubeculipennis, Bezzi, 
and Physocephala antiqua To all those who have assisted 
me by the loan of specimens, I beg to tender my sincere 
thanks. 


Table <f Species of Conops, 


A. A conspicuous round black spot on each side 
of head on fronto-facial line. 

B. A second pair of similar spots on upper part 

of frons ... 

BB. No such second pair of spots. 

C. Legs uniformly deep blue-black, anterior 
femora on basal half, or more, bright 
orange-red. V ery large striking species. 

D. Wings wholly deep blue-black . 

DD. Basal half or wings clear, remainder 

deep blue-black .... . 

CO. Legs new uniformly deep blue-black; if 
mainly Jfiack, thou no part of the femora 
conspicuously bright rad or orange. 

E. Wings wholly dark broiHh*. 


4-punctatti*, Krob, 


erythrocqihalw, F. 
conspicuus, sp. n. 


* Though E, and EE are apparently not well diflorentiated, it will be 
found in practice, after a little experience in the group, tolerably efcay to 
decide in which group any specie* falls. In KE. the anterior half of the 

, Ann. <£> Mag. N, Jlitt. Ser. 9. VqL xy. 7 
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F. Abdomen black, with yellow dust- 
bands. Tibia' coucoluroua with 

femora. 

FF. Abdomen dull reddish brown, with¬ 
out distinct bands. Tibiso black, 
conspicuously daiker than and con¬ 
trasting with femora 

FI1 Wmgsneverw IrnlU dark brow n : either 
only anti nor half (to third or fourth 
vein) distinctly darkei than leiuaiuder, 
or (It unniju nnis only) prey willi ail- 
teiior hall’ only slightly darkm, but 
■with sulmiarpmul cell always dis¬ 
tinctly daiker than the rest of whip 
(i. Abdomen wholly with pale golden 

silky pubescence . 

<i0. Abdomen wholly bright \ctniilion- 
red; thorax ami anteuiuc dark led 
(iormer *r discoloured); wings dis¬ 
tinctly yellow ink on anterior half 

of basal tw o-thnds . 

(Kid. Abdomen always dillbronth coloured 
from the above two species m <i. 
m d (»d. 

1, Light chestnut - brown species 
second and tliiiil abdominal seg¬ 
ments in , fomtli also in y 
(sometimes fifth also in y), with 
gold-dusted hind margins An¬ 
terior and posterior halves of the 
wingless clearly demarcated in 

rf than in $ . 

‘J. lUackish-brown species (especially 
cf )• second and third abdominal 
segments in c ? narrow ly whiti«h 
dusted; in y, second narrowly, 
third broadly y< llowiah dusted; 
fourth segment in y without 
dust-band, but ground-colour of 
lurid margin pale in individuals. 
Suhmarginal rt 11, at least in con¬ 
siderable part, always darker than 
rest of wing. In some specimens 

almost pale grey. 

ft. Keddish-orown species, sides of 
abdomen inoro nearly parallel 
than in most species: sides of 
second to fifth segments more or 
loss reddish with hind margins 


rondanii, lkzzi. 


mgriUtm*, ^p n. 


bnmnstij Kmb 


auHintm#, m] n 


cavtf'n* m y * p n 


brunnipt nni#, hi oh, 


wing is always definitely darker than the hind half, the line nf de¬ 
marcation being along the third ot fourth vein, irrespective of the coital 
coll and first basal coll beingall dmk, partly irifuacatcd, or wholly hyaline. 
The only difficult species to place is brmtnipmni #, Krdb., which partoJcus 
in this character of nn iutoi mediate natuie. 
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indefinitely yellowish or whitish 
dusted. Which brown down to 
thud vein, including anterior mid 
basal halvesol first posterior roll. 
4. Small black species: second to 
lifth abdominal segments with 
yellow i»li - gi oy hind - marginal 
dust-bands, coxco black. Wings 
dark brown down to third vein, 
also noaily all liret posterior coll, 
)KHt(«uor cross-vein and lilih vein 
broad! v infusested 

f>. Almost uniformly dull maroon 
species; appurenth onl) one di*~ 
tinet gold-dusted band on lifth 
segment* .. . . 

t>. Small obscure sprues (imai o!>- 
siunn)\ base ol abdomen imi- 
rowed; abdominal bands grev ; 
fouit li segment unhanded ; wings 

nearly hy aline . 

A A. No black spots on lronto-lacial line. 

11 Wings con*pieu<mslv and wholly brown,but 
paling a little towards hind margin 
Jill. Wings with at most ant* tier half dmk 
bmwn 01 brown (down to third or fouith 
vein), remainder obv lously giey ish or c leai. 

I. Wings pale grey, nearly clear, a narrow 
blow msb-grey irregular baud about 
filling suhmarginnl cell, riaikfr townrds 
tip. (Anterior tarsi very broad, black.) 

J. Small block species, abdominal dust- 

bands whitish; frons and face pale 
yellowish ; apical half of subiuargmai 
cell distinctly blackish, ro8t of wing 

P'^grey .... 

JJ. Lftiger species (ot the eleyuns group), 
always with some considerable part 
reddish, orange, or yvllowjsh .. 

II. Wings with the usual black-browm baud 
anteriorly. 

K. Third antennal joint t distinctly shorter 

than second, at most two-thirds as 
long; costal cell neaily clear. 

L. Orange-brown species with black 
markings; antenme dull orange- 
brown, third ioint bright roddish- 
oranfjfe, more shortly conical, gently 

tapering . 

LL. Black species with very limited red¬ 
dish markings; antenna) black, third 
joint more or loss reddish basally., 


zoned us , Krob 


obsettrttx, sp u 


roncolor , sp. a 


f s i' 

Htufatapenmi, 

[ fuscipc nut M acq 
(lajunSy Mg., va.1 


atet\ Mocq 


f Ik III. 

nubcculijM'tin.v*, 


[Adams. 

$etn\fumo&ut, 


nitfrocoxafay Krob. 


♦ Only one of each sox is present, the band is obvious in the $?, but 
not so in the <S, which, however, is considerably rubbed, 
f Exclusive oi the style. 
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KK. Third antennal joint * fm long: as second, 
elongate, more blade-like ; costal cell 
as dark as Adjoining part of wing; 
first basal cell quite hyaline; second 
and tlmd abdominal segments each 
more than twice as long as first .... rhodcsiensts, 8p. n. 

Conops ^-punctata*, Krbb. 

Easily identified from all other species of the germs by 
the presence of a pair of round black spots on the upper 
part of the frons, in addition to the pair on the line of 
demarcation between the frons and the face common to 
many African species. 

One $, Saw Mills, South Rhodesia, Sl.xiii. 1921 
(Dr. Ai'nold). 

Described from the Belgian Congo. 

Conops erythrocephalus, Fab. 

This widely distributed deep blue-black species is also 
common in many parts of India, and is found still further 
East. It occurs in many localities in Nyasaland in March, 
May, June, August, September, October, and November, 
and no doubt during the intervening months also. Other 
data are as follows :—Caia, Zambesi, 2G. viii. 1910 (/>r. H. 
Swale); Entebbe,5.ix. 1910; 8. iv. 1913; 1,15,&20. v. 1913; 

28. vi. 1912; Masaka, 12. iv. 1909, and Western Busoga, 

29. vu. 1911 (all three localities, Uganda); Kola Valley, 
Portuguese East Africa, 8. iv. 1913 (Dr. S. A. Neave) ; 
M'lougosi, Zululand (W. E. Jones). In the British Museum 
from three localities in Laos, Indo-China. 


Conops conspicuus , sp. n. 

S . Head and thorns' absolutely as in erythrocephalus } 
Fab. Abdomen shining black in ground-colour, rather less 
tinged with deep blue, wholly covered with whitish dust 
(especially visible from in front). Front legs as in erythro¬ 
cephalus; middle femora orange-red on about basal third; rest 
oi legs all black. Wings with about basal half quite dear, the 
distal half moderately dark brown with a distinct purplish- 
blue tinge, the line of demarcation drawn ratlicr irregularly 
from tip of auxiliary vein, through base of first posterior 
cell, middle of discal and third posterior cells, and ending at 

* Exclusive of the stylo, 
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tip of anal cell, limited by seventh vein. Costal and sub- 
costal cells wholly clear, subinarginol cell wholly dark 
brown from its base. In all other characters exactly as m 
erythrocephalus . 

Air even more conspicuous species than erythrocephalus. 
Both of them stand out distinctly from all other South 
African ones by the wholly black bodies tinged with deep 
blue or violet, and by the deep blue-black of the wing*, 
which fills only the apical half in conspicuus and the whole 
surface in erythrocephalus . 

Long , 15 mm. 

Descrilied from 4 <$ from Entebbe, Uganda, 1. iv. ; l.v. 

{type) ; 15. v. 1913 ; Mavokota, Uganda, 20. iv. 1913 (all C\ C\ 
Gotvdey ). 

type in the British Museum. 

Conops rondami , Bczzi. 

Several <$ S oi this species are before me, of which two 
have been compared by Prof. Aldrich with named specimens 
in the Krober collection. The black colour on the foveae is 
variable, and the shining metallic outer side of the anterior 
tibiso mentioned by that author is not noticeable in the 
present specimens, nor did I perceive it in the single $ in 
the Paris Museum identified hy Krober. Mlanje, Njasa- 
land, 26. li. ; 7, 17, & 20. iii. 1913 (Dt\ Neave) ; Chirinda 
Forest, Gazaland, S. Rhodesia, March 1907 (£). Odendaal). 

No ? ? have come before me. 

Conops nigritarsisi sp. n. 

? . Head uniformly and wholly moderately bright 
brownish red including vertical space and occiput, the two 
latter parts with short sparse brown pubescence. Sides of 
face just below the two conspicuous black spots very pale 
shimmering whitish-gold, narrowing rapidly downwards to 
lower part of eye-margius, the shimmering visible only from 
above, whole head appearing unioolorous brownish red from 
below. Hind margin of eyes from about the middle down¬ 
wards with almost whitish-gold shimmer; antennal fovew 
with similar shimmer; antennee concolorous with head ; 
second joint about once and a half as long as first; third a 
little brighter red than the others, as long as second ; style 
8-iointed, second joint not projecting, third elongate, ending 
bristle-like in a fine point* Proboscis concolorous with 
head, black-tipped. Thorax uniformly coucolorons with 
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head, including seutellum, pleurse, and raetanotura ; no dorsal 
hlack stripes or markings, but some short black pubescence 
on dorsum. If viewed from in front, the dorsum is seen to 
be covered with a yellowish or yellowish-grey tomentum. 
Humeri with a little greyish dust; a rather narrow stripe of 
similar nature over middle of pleurae from dorsum to middle 
coxa?. Metanotum sometimes with a little blackish, some¬ 
times marly all thus coloured, sides with silvery-white or 
yellowish-grey dust, sometimes only visible from above. 
Abdomen coneolorous ; dorsum of first to fourth segments 
generally more or less blackish, sometimes almost wholly so 
on upper side; last two segments u little greyish-white 
dusted. Theca largo and piomincnt. Leys coneolorous; 
coxa; w’hitish-dustcd, tibia; black, outer side with silvery- 
white shimmer, tarsi wholly black. If ings nearly uniformly 
dark brown, but a little ycllowish-tinged basally and 
occasionally also in first basal cell ; lialteies yellow. 

Long. 1 dr-15 mm. 

Described from 3 £ c? and 3 $ $ from Mt. Mlanje, 
Nyasalaml, 3-23. xii, 1912 (type r$ 7. xii. 1912, type ? 
20. xii. 191 2) (all Neave) ; 2 $ J and 1 ? respectively 
from Zanzibar, Natal, and Dclagoa Bay. 

Types in the British Museum. 

Tins species differs from the others before me by the all¬ 
black tibiae. This character it possesses in common with 
ferruginosus , Krbb. (winch I have not seen), but in the latter 
the wings are nearly hyaline and the tlicea is very short. 
The main point of resemblance between these two species 
is the uniform colour of the body, though ferrugiuosus is 
reddish yellow. It was described lioiu a single % from the 
('ape. 

(\ btpmirfatuSy Lw., is also uniformly reddish yellow, but 
lias three black thoracic stripes and red-yellow tiInvc, darker- 
tipped. C, nigritursts should be distinct from both. 


Conops braunsli , Kriib. 

Two c? c? of this beautiful species from Bulawayo, South 
lthodesia, 3. ii.1923 (Dr. Arnold) ; Pretoria, 31. xii. 1914 
(G. A . H . Bedford). One rather worn ? in the Britisli 
Museum from Salisbury, Mashonaland, ii. 1900 (Ih. G. A. 
K . Marshall). 

The pale j dlowish-grey wings, with the large, conspicuous, 
elongate, blackish spot with ill-defined edges over the apical 
half of the submarginal and first posterior cells, with the 
pale silky-golden tomentum covering the whole abdomen, 
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make this specie* easily identifiable. Krober describes it 
from the ? only from Lindi, East Africa. lie says the 
usual whitish pleural stripe is absent, but it is very distinct 
in one of the males before me and a little less so in the 
other. Krober notes the hind tarsi as golden-yellow. In 
one of the abo\e $ they are black, in the other a darker 
brown than the tibiae. 

Conops aurantius, sp. n. 

rj $ . Head. Vertex and frons bright reddish brown, 
with a narrow', sufficiently well-defined, median black stripe 
from vertical region to upper side of antennal process. 
Face and lower part of head, except cheeks, pale honey- 
yellow with a silvery-white shimmer seen from above, 
including the fovea*, which latter, seen from below at a 
certain angle, show the same shimmer and are without any 
darker markings. Two black spots as usual nearly on level 
of imteume. Proboscis orange-brown to tips, a little longer 
than head Antenmc orango-brown, second joint a little 
darker, owing, perhaps, to the minute black bristles which 
cover it, third joint more fiery-red, style 3-join ted, second 
joint projecting rather conspicuously on inner side, third 
elongate conical with sharply pointed tip. Cheeks broadly 
rather dark brown, the colour sharply delimited and con¬ 
tinued hind wards and upw ards over occiput. Latter narrowly 
lined with silvery white on lower half, a little short black hair 
on upper part. Thorax orange-brown, a broad median black 
stripe, with some black markings each side of it, the greater 
part of hinder half of dot sum also black. (Iu one specimen 
ull the black markings have coalesced into an approximately 
quadrate spot, perhaps through discoloration only, leaving 
only the humeri and side-margins orange-brown.) Meso- 
pleura, stcruopleura, and hypopleura black or blackish, the 
silvery-white stripe distinct but not pronounced ; seuteljum 
conoolorous with thorax; metanotum black* its sides and 
anterior margin coucoloruus with thorax. Abdomen uni¬ 
formly bright orange, a few short bristly hairs at sides of 
first segment. Rest of abdomen almost entirely bare, except 
for a little whitish dust on sixth segment; third and fourth 
segments with ground-colour narrowly pale yellow, bn$ with 
pubescence or dust ; fifth w ith a row of minute black bristles 
on extreme hind margin; sixth also with some similar 
bristles, all of them inconspicuous. Theca of moderate size. 
Legs orange, coxce sometimes wholly so, sometimes blackish 
in parts, iu both cases with white dust on front and outer 
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sides. Outer Hides of fore and hind tibiae, and hinder and 
outer sides of middle pair, with silvery-white shimmer, 
especially the oval space on hind side, near tip, of middle 
pair. Claws black, more or less of last joint of anterior 
pairs, and hind pairs wholly orange-brown; pul villi pale 
yellow, daw s similar, with black tips. IVmgs: ground-colour 
rather pale grey; anterior part nearly down to third vein 
and extending distally to tip of marginal cell, also first basal 
cell, distinctly yellowish. AH veins on basal half of wing, 
also the costal, auxiliary, first and second veins to their tips, 
distinctly orange-yellow. Apical part of wing blackish, the 
colour forming a large irregular spot, beginning in sub- 
marginal and first posterior cells at about anterior cross- 
vein, extending thence, deepening in its middle part, to 
wing-margin but sharply delimited hindwards by the spurious 
vein. Alulae hyaline ; haltercs lemon-yellow. 

Long. 12 mm. 

Described from one £ , Estcourt, Natal (Dr. G. A. K . 
Marshall), and two ? ? , type, Bulawayo, S. Hhodesia, 
2J.xii. 1019 (Dr. Arnold), type ? ; Chiromo, Nysalaud 
(K. C. Jfood). 

Type in the British Museum. 

Conops easfaneus , sp. n. 

c?. Head. Wholly bright lemon-yellow, frons barely 
darker, vertex dull yellowish, almost translucent; upper 
part of antennal process black, a narrow stripe running up¬ 
wards nearly to vertex, with two small oval marks placed 
diagonally, just above base of antennal process. The usual 
two black spots on fronto-facial line. Fovcse and sides of 
face, when seen from above, with a pule golden-yellow 
shimmer, the facial stripe with clearly-cut inner edges. 
Cheeks with a brownish patch, occiput wholly lemon-) cl low. 
Antennae reddish brown, third joint more orange-red, 
second joint about once and a half as long as first or third ; 
style three-jointed, second joint only slightly projecting on 
inner side, third elongate-conical to a very sharp point. 
Proboscis brownish, black-tipped. Thorax uniformly chest¬ 
nut-brown ; dorsum witli a little yellowish dust; pleura* 
with the silvery stripe conspicuous; metanotum with central 
part more or less blackish in individuals, sides yellowish- 
grey-dusted. In the ? three blackish stripes of the usual 
pattern are present on the dorsum. Abdomen chestnut- 
brown; first segment black, wholly yellow-dusted, with 
rather long bristly hair at sides more conspicuous than 
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usual ; second and third segments with gold-dusted hind 
margins, not so clearly outlined as in some species ; the 
band on second segment spreading broadly over sides, that 
on third segment not extending forward at sides and leaving 
extreme hind margin of segment clear; fourth segment 
without trace of band, fifth and sixth segments with dense 
yellow dust. Male genitalia much .larger than is usual in 
this sex. In the ? the yellow hind-ruarginal bands on the 
second, third, and fourth segments are broader. Lege 
chestnut-brow n ; coxa* and outer side of tibiae with usual 
silver shtnmier; tarsi black, hind pair a little darker than 
tibia*. H ings pale grey, auterior half yellowisli-tiuged; 
submargmal cell from about auterior cross-vcm to tip of 
wing blackish, the colour extending a little upwards and 
weakly into tip of first posterior cell. A very narrow 
infuscated line just in front of hind border of this latter 
cell, also the discal and third posterior cells. Alulae a little 
clearer than rest of wing ; haheres yellow. 

Long . 13-15 ram. 

Described from three J Jand nine ? ? : Cholo, 9.xii.l916, 
type S ( H . U. Wood); Mlanja, 7. xii. 1912, type ? ; 26. li. 
1913 ; 7, 17, 19. iii. 1913 ; Kuo, 4, 5. lii. 1913 (all Dr. S. A . 
Neave); Liinpc,Nyasaland, ix. 1916 {R. C. Wood); Chirinda 
Forest, x. 1905 (Dr . G. A . K. Marshal /, in Cambridge Mus.). 

Types iu the British Museum. 

This is very near rondanxi , Bezzi, in general appearance, 
but seems clearly distinct. 

The frons and face are distinctly yellow from immediately 
below the dull yellowish, almost translucent vertex down to 
the mouth-border, there being hardly any line of demarcation 
between the two; the barely darker frons is only seen to be 
so when viewed from above. 

The cheeks, which are as pale yellow as the face, have a 
streak of dark brown which I have not found in rondanii . 
The two black diagonally-placed marks above the antennal 
pr^ess are present in the three $ $ before me, but, though 
normally not present in rondanii } according to Krdber, are 
actually present in one specimen, with traces of them in the 
other specimen of that species. The thorax, in the at 
least, is apparently uniformly chestuut-brown in normal 
fresh specimens, with some yellowish dust, though the ? 
specimens present all possess three blackish stripes; the 
pleura in both sexes are concolorous, with a very distinct 
silvery stripe. The abdomen in the £ is bright chestnut- 
brown, the gold-dusted bands distinct but not clearly cut on 
second and third segments, the fourth segment without trace 
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of a band, the fifth ami sixth wholly golden-vellow-dustcd. 
Tn the ? the gohl-du^ted bands are distinctly broader, 
including one on the fourth segment. The wings are brown 
down to the anterior eros^-vein, but the iir»t posterior cell, 
first basal <*(‘11, and all cells below them arc pale grey, and a 
very narrow lv infuscated line runs just in front of the lnnd 
borders of the discal first and third posterior cells. 

Co naps brunnipennis , Krdb. 

Both sexes are present: Mt. Mlanje, ii., ix., xi. 1013 
(/>. S . A . Heave) ; Zomba (//. S. S/annus); Cholo, 1 k ix. 
1917 (/f. C. Wood) —all Nvasaland ; Umbilo, iii.-iv. 191 .*> ; 
Durban, 7.iv, 1913 ; Krantz Kloof, 3. iii. 191 1 (./. Hui/par/h); 
Malvern, iii. J9L7 ( G. A. K. Marshall) —all Natal ; Zungcru, 
N. Nigeria, 14. xi. 1911 (Dr. Macjie) ; Beira (l\ A. Shep¬ 
pard), 


Co a ops zonatas, Krob. 

Four J' S and two ? ? : Pretoria, i., xi. 1916 ( G. A. FI. 
Bedford ); Matopos, S. Rhodesia, 16. ii. 1919 (Dr. Arnold) ; 
Uchweni Forest, Brit. E. Africa, 1 , 2. iii. 1912 (Dr. S. A . 
A leave) ; Khaim Ruins, S. Rhodesia, 26. x ii. 1921 (Dr. 
Arnold) ; Salisbury, S. Rhodesia (G. A. K. Marshall) ; 
Durban, Natal (b\ Mntr) ; Malvern, Natal, iii. 1897 (G\ A. 
K. Marshall) ; S.W. of Lake Chilwa, 0. ii. 1914 (Neave) ; 
Somaliland. 

1 had assumed these specimens to represent a variety of 
Krbber’s species, but a A and ? sent to Prof. Aldrich were 
returned as true zonatus. 

Conops obscurus, sp, n. 

J ?. Head. Vertex dull red-brown ; frons black ; face 
and cheeks ochraceous-yellow, wholly witli silvery-white 
shimmer, seen from above. Two black frouto-facial spota. 
Fovea: with a narrow black stripe on the median ridge ; 
sides as well as dorsum of antennal prominence black. 
Antcnme orange-brown, third joint a little brighter ; second 
joiut fully once and a half as long as first, third a little 
longer than first. Proboscis black, twice as long as head. 
Occiput blackish, a little white-dusted towards margins. 
Thorax, black (?discoloured), including* pleunc and meta- 
notum ; latter a little white-dusted above. Humeri and 
scutcllum orange-brown ; niesopleura and sternoplcura 
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without distinct whitish stripe. Abdomen black, first segment 
a little white-dusted, second to fifth with well-defined gold- 
dusted hind margins, with a tendency to widening a little at 
sides ; fifth and sixth segments with whitish dust. A little 
obvious black pubescence over whole abdomen, more notice¬ 
able than in most species. Legs. Coxae black, white-dusted, 
femora and tibiae orange-brown, anterior tibiae with a little 
white shimmer on outer side ; tarsi black ; all metatarsi 
showing signs of brownish at base. Wings pale grey, band 
on anterior part rather dark brown, limited landwards by 
third vein but filling first posterior cell and sometimes 
extending weakly over outer side of discal cell; bind margin 
of latter cell narrowly infuscated ; spurious vein indicated 
by a nebulous line in first posterior cell only. Haltcres 
yellow'. 

Long. 8 mm. 

Described from a type from TJmbilo, Natal, 28. iii. 1915 
(L. fievis) ; and two 6 and a type ? from Durban 
(F. Muir). In the Cambridge Museum from Stella Bush, 
Durban, 8. ii.1903 and 9. iii. 1902 (F. Muir) y both $ J. 

Type cf and ? in the British Museum. 

Conops concolor , sp. n. 

c? ? , Head almost uniformly a dull plum-red brown. 
Vertex a trifle more yellowish; two fronto-facial black 
spots ; face more orange-brown, antennal fovea* with 
silvery-white shimmer, sides of face with ptdc gold shimmer 
up to the two frontal spots. Antennal first joint plum- 
coloured (rest missing), a little blackish about antennal 
process and on the transversely wrinkled frons. Occiput 
pinm-coloured, about lower half of side-margins silvery- 
white lined. Thorax eoncolorous with bead ; dorsal space 
usually filled by the coalescing black stripes, with a dull 
orange tinge clear of sides and hind margin but reaching 
anterior margin. In <£ traces of three narrow, well-separated, 
black vittce. Pleura* with considerable silvery-white shimmer, 
less so on humeri. Scutellum and metanotum eoncolorous 
with thorax, sides of latter with whitish dust. Abdomen 
eoncolorous; traces of a little blackish on dorsum of second 
to fourth segments, and of whitish dust at sides, also of 
yellowish-grey dust on sixth segment. Legs eoncolorous ; 
coxbb and outer side of fore and hiud femora, also outer side 
of all tibiro with whitish shimmer; tarsi black. fTings 
grey, outer part of submarginal cell and most of first 
posterior cell slightly blackish. In $ basal half of anterior 
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half of wing with a slight yellowish tinge. llaltercs 
yellowish. 

Long., 8 mm., ? nearly 10 mm. 

Described from a d and y from Mt. Mlanje, ll.ii. 1913, 
<J, 8. ii. 1013, ? (Dr. S. A. Neave). 

Types in British Museum. 

The ? shows a tendency to a more orange tinge than the 
d j hut there can be little doubt of their specific identity. 

Conops unifascipennis , sp. n, 

<J. Considerably like obscurus. Third antennal joint 
obscurely blackish. Metanotum practically without con¬ 
spicuous whitish dust. Abdomen distinctly narrower on 
second and busal part of third segment than in obscurus , 
practically hare on second, thiid, and fourth segments ; 
yellowish bauds on hind margin of second segment less well 
defined than in obscurus, and grey, not yellow ; fourth 
segment without trace of band ; sixth dull reddish with 
whitish-grey dust, leaving a large number of small, round, 
dot-like spaces of ground-colour hare. Wings uniformly 
very pale grey, nearly hyaline ; suhmarginal cell a little 
blackish from base but distinctly so from anterior cross-vein 
to tip, the colour very sharply delimited by third vein and 
very slightly encroaching on the paler shade of marginal 
cell; spurious vein distinct but in first posterior cell only. 
In all else as in obscurus . 

Long . 9 mm. 

Described from a single d from Pretoria, 29. xi. 1911 
(G. A. H. Bedford ). 

Type in the British Museum. 

This species is almost intermediate between Conops and 
Physocephala , owing to the rather contracted base of the 
abdomen. The second vein ends distinctly beyond tip of 
discal cell, but not so far distally as is usual in Conops. 
The femora are regularly thickened, as is normal in this 
genus, but the hind tibiaj approach the irregular thickening 
characteristic of Physocephala . 

Conops algirus, Macq. 

This is probably only a form of the very variable ekgans, 
Mg. The species seems well distributed in South Europe 
and extends (as var . fmcipenms 9 Macq.) as far as South 
Africa. Two ? £ in the British Museum, named by 
Col. Yerbury, agree with Macquart’s description very well. 
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They are from Delagoa Bay and <l Near base of Houdia 
Deidei, 1G. vn. In the former specimen the sides of 

the second* third, and fourth abdominal segments are very 
broadly orange reddish, the remainder of the abdomen being 
wholly of similar colour* In the second specimen the 
reddish colour is very much more restricted and much 
darker. The essential differences in the three forms, 
alyirus, futcipenntt , and typical elegant, appear to be the 
presence or absence of red on the abdomen, the extent of 
brown infuscation on the wings, and the presence or absence 
ot dark stripes on the thorax* 

The thoracic dorsum is very liable to discoloration, and 
the stripes themselves, when present, are probably liable to 
become confluent in individuals. 

In three <J <$ and two ? ? in the British Museum from 
Lahej, Arabia, near Aden, dated 9, 10, 19, and 30. iii. 1895, 
collected by Col. Yerbury, the thorax is wholly orange-brown, 
the abdomen to a moderate, but varying, extent reddish, the 
wings (except the yellowish costal cell) dark brown to the 
third longitudinal vein, with most of the first posterior cell 
also. It is evidently another variety of elegant , as noted by 
Col. Yerbury. 

Conops elegant , Mg. (1824), var .fuscipennis, Macq. (1849). 

Conops fumipennis , Adams (1903). 

Five J (J from Nyasalnnd and Durban are undoubtedly 
this form, according to Krdber's description, and two 
in the Paris Museum, although the two latter have no red 
on the abdomen ; this in many species is frequently merely 
an individual variation. 

Mt. Mlanje, 23. xii. 1912 (Dr. S . A . Neave) ; Ruo, 200 ft,, 
14. ix. 191G ( R. C . IVood) ; Lingadzi, near Domira Bay, 
1700 ft„ 2. viii. 1915 (Dr. W. A . Lambom )—all three 
localities in Nyasalaud ; Durban, 10.iii. 1914 [IV. J . Hay- 
garth) . 

C. fumipennis, Adams, described from seven <J from 
Salisbury, South Africa (F L . Snow), seems to me unques¬ 
tionably synonymous. Cabaceira, Mozambique, 2G. viii. 
and 28, ix. 1903 (F. Muir)-, Entebbe, Uganda, 3800 ft,, 
6-11. ?ii. 1911 (Neave). 

Conops temifumosut , Adams (1903). 

Conops ptmcJms, Swds, (1909). 

Y Conops betfuwrii, KrOber (1910). 

These three species appear almost certainly synonymous. 
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The only discrepancy with Adamses description in the eight 
ami seven ? ? before me is that the second antennal 
joint is only from once ami a half to once ami three-quarters 
as long as the first or third, whereas Adams gives it as twice as 
long as either one of these joints, but the exact relative iengf h 
is by iio means specifically constant in the genus. I have little 
doubt of the synonymy of pUuchtis , Speis., and bequrtvti, 
Krob., the former described from Kilimanjaro, 23. xi. 1905, 
the latter from the Belgian Congo. 

The specimens before me are from Ituo, 5. v. 1910 ; 
Li tube, i\.191G; Cliolo ; Mlanje, 10. ii. 1915 (all B. C. 
H r uod) ; Fort Johnston, 15. lii. 1915 (Dr. \V. A. Lumbar n) ; 
Zouiha (Dr. H. S. Stannus )—all above localities in Nyasa- 
land ; Victoria Falls, 13. i. 1920 (Dr. Arnold)) Matopo 
llills, 11. ni. 1923 (Dr. Arnold ); Bulawayo, Khod<*ui, 
l.iv. 1917 (Dr. Arnold) ; Lanwa, North Nigeria, 25. v. 1912 
(Dr. Scott Macfir) ; Fast of Mt. Mlanje, Portuguese 
East Africa, 3-7. x. 1913 (Dr. S . A. Nrave) ; Kuionga, 
N.U. Rhodesia, vii. 1910 (Dr. Neavc ); Dm ban, 22. i. 1903 
(F. Muir) ; junction of Tugeia and Blaauwkraantz Rs., 
Natal, x. 1890 (G. A. K. Marshall). 

Conops bellutt, Adams. 

This is closely allied to the preceding species, hut from 
tiie second antennal joint being at least twice as long as the 
first or third, coupled with the anterior tarsi being black 
only at the tips, and the base of the diseai cell and the anal 
cell wholly light brown, it may be distinct. The remainder 
of the description is in full accordance with the characters 
possessed by all the species of the group round fuscipenms, 
Macq. No specimeu has come before me, and the species 
rests apparently on the unique type from Salisbury, 
S. Rhodesia (F. L. Snow). 

Conops nigrocoxalis , Krob. 

This, as Erober says, is another form of the fuscipenm .v, 
Macq., group. It may, however, I think, claim specific 
rank by the mainly black pleura and antennal style, and 
the all-black coxte and abdomen. As it was described from 
fourteen <$ and seven ? ? from the Cape, the characters 
are presumably constant. Two c? and a $ in the British 
Museum are from Willowtnore, Cape Province, xii.1911 
(Dr. Brauns), one of the localities from which the species 
was described. 
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Conojis rhodcsiensis , sp. n. 

? . Head ochraceous-ycllow ; vertex more brownish, frons 
brownish in middle down to antenna}. Fare, except the 
rather broad yellow side-margins, with white shimmer, seen 
fiom above. Mouth-opening narrowly black-lmed. Pio- 
bosciM black, about once and a thud as long as head. 
Fovete with white shimmer, medinu ridge narrowly lined 
with black. Antenna' rather dull plum-red brown, first 
joint nearly cylindrical, three times as long as broad, seeond 
joint about once and a half as long as first, thiid ns 
Jong as seeond, approximately elongate-conical, st)le time- 
jointed, third joint elongate, much longer than appendix. 
Occiput black, produced rather broadly behind lower part 
of eyes, where it is white-dusted. Thorax all black, 
including pleura} and metanotum; humeri orange-brown, 
bcutellum similar but duller, pleunc indistinctly whiti'di- 
dlisted, sides of metanotum more obviously so. Abdomen 
black, about hinder third of seeond segment dull red-brown, 
only slightly narrowed; second and third segments with 
broad white-dusted hind margins ; a similar band on fourth 
segment just iu front of hind margin, which latter is brown 
and bare ; fifth and sixth segments more or less greyish- 
dusted towards tips ; seventh segment orange-brown. 
Whole abdomen from third segment to base of sc\cnth with 
rather conspicuous, stiff, black pubescence. Theca moderate 
in size, with some long black hairs. Leys : coxa; all black 
except front pair more or less orange-brown at base, all 
pairs white-diluted ; femora and tibia* orange-brown, hind 
feuioru broadly though indefinitely blackish in middle ; tursi 
black except more or less orange-brown at base. Wings 
pale grey, the anterior dark brown band extended to tip of 
wing and reaching hind wards to third vein, filling base 
of first posterior cell down to spurious vein, the colour 
extending anteriorly rather broadly ; fifth vein very narrowly 
infuscated ; first and second basal cells quite clear, also base 
of discal cell for a short distance. Haltores yellow. 

Long . 11 nun. 

One 9 , Rusapi, S. Rhodesia, 9.xii. 1920 (Dr. Arnold ). 

Type in the British Museum, 

Conops nubeculiptnnis, Bezzi. 

One <£ from Caia, Zambesi R., 2. viii. 1910 (Th\ TL Swale). 

The second abdominal segment in this specimen is best 
described as being dark chcstnut-brown at base, the colour 
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disappearing gradually towards the hind margin under the 
light gold dust that covers all the rest of the segment. The 
third segment is more broadly chestnut-brown at base, 
nearly to the middle of the segment. The identity of the 
species has been confirmed by Prof. Aldrich. Two S c? 
and a 9 are m the Hope Department, Oxford, named by 
Col. Yerbnry, from S.W. Arabia, 15 miles N.W. of Aden. 
In these the wings are nearly clear, except for the narrow 
very pale blackish-brown anterior band. 

Conops ater , Macq. 

One S and five ? 9 ; Cholo, Nyaaaland ; Ruo, Nyasa- 
land, 3. v. 1916 (both R. C. Wood). 


XI .—Notes on some Australian Parasitic Nematodes . 

By H. A. Baylis, M.A., I).Sc. 

(Published by permission of the Trustees of the British Museum.) 

The following notes refer to material obtained in.Qucensland 
during Captain G. II. Wilkins’s collecting expedition to 
Australia. 


Serratospiculum uttenuatum (Rud., 1803). 

Syn. Filaria attenuata , Rud., 1803. 

Several specimens of this species were collected from 
Falco longipennis in the St. George district. According to 
Seurat*, Filaria guttata , Schneider, 1866, recorded from 
Falco borigera (sic) [= Hieracidea berigora ] from Adelaide, 
is identical with F, attenuata . This conclusion is supported 
by the agreement between the caudal papillae of the male 
in Schneider’s and Seurat's figures. F. guttata has been 
referred by Ski^abinj to his genus Serratospiculum, and in 
any ease there can be no doubt that F, attenuata is cou- 
geuerie with S, turkestameum, the type of that genus. 

* Novit. Zool xxii. p. 23 (1915), 
t Ann. Mus, Zool., retrogiud, xx. p. 540 (1910). 
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Acanthochnlonema anstrale (Linst., 1897). (Text-fig.) 

Svu. FUana amttahs , v LiubIow, 1807, Arch, f xmkr, Auat. xhx 
p CIO, pi xx\in 0 At 7. 

This species occurred m tlie u stomach cavity'’ (probably 
abdominal cavitv) of a grey opossum (Tnchosurus vulpeculu) 
at Toirens Creek, North Queensland. 

In general size and propoitions the specimens agiee fairly 
closely with the description given by vou Linstow. The 



AcnniAvchettontma au*trale f caudal ond of male ; lateral view* 

measurements of the spicules are somewhat different. In 
the single male available the longer (left) spicule measures 
about 0*7 mm. m length and the right spicule slightly less 
than 0*3 rain.* while von Linstow gives 0*97 mm. and 0 24 mm. 
respectively* 

The shape of the right spicule is very characteristic. 
There is a massive barb at the tip, while at about the 
middle of the spicule there is a structure called by von 
Linstow a “ Stiitzapparat w (i.e., accessory piece). This, 
Ann. <S> Mag* N. Wet. Ser. 9. Vol xv. 8 
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however, is probably a part of the spicule itself, and not a sepa¬ 
rate structure. It appears to be a somewhat bilobed expansion 
or outgrowth continuous at the sides with the shaft of tlie 
spicule, and passing round its dorsal side. It may, of couise, 
be an accessory pie* e winch has become fused with the 
spicule, but it is doubtful whether an accessory piece exists 
m any true Filarnd. The left spicule has a stout tubular 
proximal portion and a distal portion consisting of a more 
slender shaft and somewhat inrolled ahe. 

The number ot caudal papilla* seems to he somewhat 
variable, and their arrangement not xeiy symmetrical. Von 
Linstow mentions four pairs of proanal and li\e pairs of 
postanal papilhc. In the specimen examined there are four 
preamil pnpiihe on one side and five on the other. In 
addition to the five pairs of postanal papilla* mentioned hv 
von Linstow, there is, near the tip of the tail, a pair of 
small lateral appendages or pointed papillae, and the tail 
appears to terminate in a small button. 

The general characters of this species, and especially the 
chaiacters of the spicules and of the tail of the male, indicate 
that it should be referred to the genus Acanthocheilonema . 

Acanthocheilonema roemeri (Linst., 1905). 

Syn. Filnna roonuri, \on Linstow, 11)05, Arch. f. mikr. An At. lxvi. 
p. 050, pi. x\in. tig. 2. 

Several specimens of this species were taken from the 
leg-joints of a grey kangaroo (, Macro/ms t/u/anleus) in the 
St. George district, They agree very well, on the whole, 
with the description given by \on Linstow . The left spicule 
of the male, however, has a haudlc-like, tubular, proximal 
portion and a distal portion composed of a very blender 
shaft atul delicate membranous ala). There are, as stated 
by von Linstow, four pairs of large preamil papilla) and 
six pairs of smaller postanal papillae. The latter are not, 
however, definitely arranged in two groups of four and two 
respectively on each side, but are somewhat irregularly 
disposed. The tail is very short, and no lateral subteruiinal 
appendages have been observed. Von Linstow was unable 
to detect any cephalic papillae. Such papilla) ure present, 
though extremely small and inconspicuous. In all pro¬ 
bability there are, as usual, six of them. 

The host and the situation in which the worms occurred 
make it extremely probable that this species is identical 
with the Filuria Macropi majorh of the Catalogue of the 
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Royal College of Surgeons of London (1830). Of this 
F. Macropodts gigantei , Dies., 1851, and F. websteri , Cohbold, 
1879, are synonyms. Through the kindness of Mr. R. H. 
Burne, the writer has been enabled to examine the type- 
material of F. Macropi majorts in the Royal College of 
Surgeons. This, however, proved to he now in so poor a 
state of preservation that its identity with F. roemeri could 
not be established. No recognizable description prior to 
that of von Linstow seems to exist, and the name roemeri , 
theiefore, has been provisionally retained. Like the 
preceding species, F. roemeri appears to be relerablc to 
A ca ntftoc/i eilonem a , 

Physaloptera uluia y Rud., 1819. 

[Of Schneider, v. Lmstow and Seurat, not of Ortlepp, 1923 J 

A pair of specimens was collected from Falco longipennis 
in the St. George district. 

The type-host of Rudolphi’s species seems to have been 
Falco (i.e., Accipitn •*) nisus, though Rudolphi records it 
also from Falco (i.e., Eutolmailtus) pmnalus and Falco 
(i.e., Circaetus) galhcus. Ortlepp +, revising the types of 
Rudolphi's species of Physaloptera in the Vienna Museum, 
bases his description of P. data on the material from 
F. galltcus and F. pennatus, which he calls “ parntypes.” 
The former set included both sexes, the latter females only. 
Ortlepp's figure of the tail must, therefore, represent a 
specimen from Circaetus galliens . The arrangement of the 
caudal papilhe iu this figure differs distinctly from that 
figured l>y Schneider J and l»y von Lmstow §, and described 
by Seurat || in specimens from Fulcu biunnicus . (Seurat 
also records the sjieoies from Acapiler nisus.) It seems 
possible, therefore, that the specimens described by Ortlepp 
should not be referred to P. alata , of which species they 
can hardly, in any case, be regarded as types or paratvpes. 
8ince, as Orllcpp suggests, P . galinieri , Seurat, 1914, has 
great resemblances to the material studied by him, it 
may be that Rudolphi’s specimens from CircaHus galltcus 
belonged to that species. 

* The corrected nomenclature her© adopted is that of Sharpe’s * Hand¬ 
list of Birds/ vol. i. (British Museum (Nat Hist.), 1899.) 

t Proc, Zool, Soc. Lond. 1923, p. 1025. 

$ Monographs der Nematoden, 1800. p. 08. (The thro© papillm ou 
the anterior lip of the cloaca are omitted in this figure.) 

S Arch. f. Naturg. xliii. 1, pi. i. fig. 16 (1877). 

|| Novit. Zool. xxii. p. 16 (1916). 


8 * 



Dr. S. Smith and Miss B. Gulliek on 


116 


XII. — The Genera Favosifces and Emmonsia and the Species 

Emmonsia parasitica (Phillips). By Stanley Smith, 

M.A., D.Sc., F.G.S., and Barbara Gullick, 13. Sc. 

[Plato VIIL] 

H. M. Edwards and Jules Haime, 1851 (Pol. Foss, des 
Terr. Pal. p. 152), established the genus Emmonsia to include 
membeis of the Favositidie m winch certain of the tabu he 
were incomplete. 

They define the genus thus :— 

u Polj pier differant des Fa twites en ce qubl presente 
des planchers de deux sortes, le» mis coniplets sYtcmlent 
dans toute la largeur des chauibres et sont horizontally; 
leu autres incomplets sout obliques et s’appuient sur kw 
pre liners.” 

M T e find on close investigation that in the genotype— 
E . hemisphtrtca —the tabula? are entirely represented by 
tougue-hke, or petal-like, plates, which terminate in a fiec 
edge and do not extend right across the corallite, although 
two such plates opposing each other may meet and appa¬ 
rently unite. In our fiuding we are in agreement with 
L. M. Lambe, 1899 (Contiil). Canadian Palteon. p. 11). To 
these plates Koriunger, 1876 (Geol. Surv. Mich. Foss. 
Corals, p. 21), gave the name “ squainuhe.” He aud 
Lambe appear to consider that “ squamuite” are of septal 
origin ; but it is more probuble tliat they arc retrograde 
tabula*. 

Few workers in Paleozoic corals have recognized the 
genus Emmotma* Not that these failed to appreciate the 
difference between its species and those of Favorites, sensu 
stricio, but because they considered the difference was in¬ 
sufficient to justify generic separation. Since thesp species 
demonstrate development in a definite direction—namely, 
the degeneration of the tabula?,—we consider that the genus 
should be recoguized. 

Close relationship between species showing a Emmonsia n 
characters is not iuferred. On the contrary, it is likely that 
these represent a phylogerontic stage common to several 
lineages ot Favosites ; and thus Emmonsia , like so many 
coral genera, is polypliyletic. 

E. hemispherica shows the “ Emmonsia ” development 
in au advanced stage, but authors (Lambe, for instance, m 
“ F, basaltic a (Goldinas)/’ he. cit. p. 9) cite species in which 
the development has not proceeded to such a degree so thut 
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both sqtutmulie and tabulae coexist in the same coral. This 
may be the case with some specimens of E. parasitica —the 
Carboniferous representative of the genus here descried,— 
hut in those specimens in which the internal characters are 
clearest, squarmila* are completely developed. 

In tins paper the genera Favorites and Emmonsia aie 
emended, their genotypes briefly redeseribed, and the Car¬ 
boniferous species (is. parasitica) is discussed iu greater 
detail. 


Favosites, Lamarck, 1816. 

Ili^toiro Naturelle des Animaux sans Vert&bres, vol. ii. p. 204. 

Definition of Genus .—Tabulate coral. Corallum compound. 
Corallites contiguous and prismatic. Walls perforated by 
pores. Septa absent or merely represented by rows of spine¬ 
like processes. Tabula? complete and more or less horizontal. 

Genotype (genolectotypo): F. gothlandica, Lamarck, op. cit. 
p. 20fi cor at f turn, gothiandicum , etc., Littn6, 1745, ‘Corallia 
Baltics/ p. 89, tig. xxvii.*, a coral from the Silurian of Goth¬ 
land. The genolectotypo was choseu by H. M. Edwards and 
J. Haime, 1850, p. lx, from two genosyntypes. The other 
mv ii type is F. alveolatus , Lamarck, op. cit. p. 205 ** Madrepora 
tmneata , Linn6, Ksper, 1806, ‘ Forsetzungen der PHanzen- 
thierc/ vol. ii. pi. iv. figs. 1 & 2 (figure and name only, no 
description), and a specimen or specimens in Lamarck's 
collection (“ mon cabinet”). 

Esper’s figure is that of a rugose coral identified by him 
with Madrepnra truncata, Limit*, 1767, 1 Systoma Naturae/ 
ed. xii. p. 1277 = M. truncata, Linmi, 1758, * Systerna 
Naturae/ ed. x. p. 795 Madrepora composita etc., Linn^, 
1745, 4 Corallia Baltics/ p. 22, fig. x., aud was excluded from 
Favorites by Schweiger, 1820, * Handbuch der Natur- 
geschichte/ p. 421. 

Calamopora , Goldfuss, 1829, ‘Pctrefacta Germanise/ vol. i. 
(1829-87) p. 77, included F. gothlandica , but not F. alveolatus, 
among the eight genosyntypes, mainly species of Alveolites 
aud Favosites ; but since Goldfuss (p. 245) admits that 
Calamopora includes Favosites and Alveolites, and does not 
cite a genotype, the name is therefore merely a synouym of 
these genera. 


a <<Jorftllift Unities* was republished in 'Amcenitates Academic®/ 
1749, and it is this edition that w quoted by most authors. 
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Favosites yothlandica, Lamarck. 

1745. Cora/hum goflduudicum &c. } Linue, Corallia Thiltica, p. 30, 
tig. xwii. 

1749. Cor alii u m goth landicum &c., Linn£, Corallia Haltica, Amconi- 
tates Academics, \ol. i p. 106, pi. i\. tig:, \xvii. 

1616. FacosUeb gothlandica, J. 11. Lamarck, ili«t. Nat. do* Anim. flftnq 
Vert. vol. iii. p. 206. 

1829. Culamnpora gothlandua, 0. A. Ooldfuss, partim, lVircfacta 
(ieinifti)ia), \<>1. i. p. 7ft, pi. xxi. ti^s. 3 a t [refers to Linnams 
°nl) ]. 

1851. Favosites gothlandica, Lamarck, II. M. Edwards, and J. Ilainie, 
Pol. Foss, dea Terr. Paleo/.. p. 232. 

1854, Favorites gothlanthca, Lamarck, II. M. Edwards, and .1. fluime, 
Hrit Foss, (’orals, p. 256, pi. lv. furs. 1, I a. 

1879, Faroniff* gothhnidiva , Lamarck, it. A. Nicholson, Tabulate 
Corals, p. 46, text-tig. 14 b & c, pi. i. tigs. 1, 1 </, A, 3. 

References to this species nre very numerous, but this 
abort list summarizes the history of the name and cites one 
or two works in which the species is discussed at some 
length. AH the works quoted, except Goldfuss, consider 
specimens from Gothland cithci exclusively or among 
material from other regions. 

Description .—The corallurn is variable, but the diseoidal 
form with a convex surface and a flattish base is perhaps the 
most typical. Hemispherical, pyriform, globular, and irre¬ 
gular-shaped coralla are common. The flat or obtusely 
conical base is clothed by a strongly and concentrically 
wrinkled epitheea, and shows a central poiut of attachment. 
Coralla may attain a foot or even more in diameter, but 
specimens less than G or 7 inches are more common. The 
diseoidal corallurn of F. gothlandica is well illustrated by the 
figures of certain species of Heliolites in Edwards and Uaime’s 
monograph (1854), pi. Ivii. fig. G, pi. Iviii. fig. 2, and pi. hx. 
figs. 1,2, & 3. 

The eorallites are contiguous and consequently prismatic, 
but they are easily separable, unless they are cemented 
together by recrysLiIlization. In the same corallurn they 
attain a fairly uniform diameter, usually about 2*5 mm., 
although in some colonies this may approximate 5 nun. 
r lhe walls aie extremely thin (about *03 mm.) and nre 
perforated by pores which, on the outside of the corallite, 
are surrounded by a small raised rim. The pores (between 
*25 and *3 mm. in diameter) are arranged in one, usually 
two, but sometimes three longitudinal rows on each of the 
five, six, or seven sides of corallite. The pores are not 
uniformly spaced, but on the average they lie 1 ram. apart. 
Those of one row usually alternate with those of the 
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next, although certain pores of neighbouring rows may 
be in line. 

Septa absent or feebly developed V *. 

Emmonsia, Edwards and Haime, 1851. 

Pol. Fobh. dos Terr. Pal. p. 152. 

Definition of Genus. —Differs from Favosites only in the 
tabula*, which are wholly or mainly represented by &quamula\ 

Genotype (genolectotvpe): E. hemispherica (Yandell and 
Shumard), Edwards and Haime, 1851, loc. at. pp. 152&247 
— Favorites a/reularis, Hall. 1848, Geol. of New York, 
p. 158, text-fig. (>1, figs. 1 & 1 a on p. 157, and pi. xwiii. 
no. 31, figs. 1 k, 1 a. Middle Devonian ; Onondaga Lime¬ 
stone, YViiliamsville, Erie Co., Le Hoy Genesee Co., Cale¬ 
donia, Livingston Co., all in the 8tate of New York. 

Favosites alveolar is, Hall ■= Ga/amoporu hemispherica , 
Troost, 1810, Fifth Geol. Hep. Tennessee, p. 72. Devonian: 
Falls of Ohio, Kentucky, and ki Silurian” [? Devonian], 
Perry (Jo., Tennessee, and probably = Fa cost ten hemispht nca> 
Yandell and Shumard, 181-7, Contnb. Geol. of Kentucky, 
p. 7. Devoniau : Falls of Ohio, Kentucky. 

The type is here chosen from two genosyntypes + :— 
E. hemispherica and E . alternant, Edw. & Ilaime, loc. ciL 
p. 218. Carboniferous : Belgium, ? Tournai. 

Edwards and Haime clearly meant E. hemispherica to be 
the type, but did not say so in words. They merely gave it 
as the “ example,'after defining the genus, but exactly ns 
they cite the “ types ” of the genera as sueli iu 1850 (Brit. 
Foss. Corals, pp. xii-lxxxv), 

Emmons i a hemispherica. 

1840. Cofamopora hemwphn iWi, G Troost, Fifth Geol. Rep. Tennessee, 
n. 72. 

• Edwards and Haime state that there ai*e ton or twelve septa; 
Nicholson remarks, “septa usually obsolete or irrecogui sable, sometimes 
rejmseated by rows ot tubercles or even by wcll-doudoped radiating 
spines” (p. 4 /); while Lamb speaks of ** septal spines." We ha\e not 
observed septa in nil) specimen. It mn) hi* pointed out that Edwards 
and Haime, although masumably basing their specific diagnosis upon 
specimens from Great lhituin, may have considered Amoricau specimens 
also; Nicholson cmtainly did, and Lumbe is describing American corals 
only. 

t Three species are described, but since the third— E . n/limlrtca— h 
doubtfully included in the genus by Edwards and Ilaime, it is not to ho 
regarded as ono of the typos according to the rules of nomenclature laid 
down by the 9th Emigres international de Zoologie, Monaco, 1913. 
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1843. Favofute* aheolmi n (Goldfuas), J. Cool. of Now York, 

p 157, levt-fi^r 01, figs. 1 & 1 a, ami x>l« xwui. no. 01, figs, 1 
k l a 

1847. P F« conifer hemispherical L. P. Yandell and lb F. Shumard, 
Coutnb (leol. of Kentucky, p. 7. 

1850. Aluohte* henwphenca , A. d’Orbigny, Trod, de PnhSont. V(d. i. 

p. in. 

1851. Emmonnia hcmisphemn (Yrndell and Shuniard), 11. M. Edwards 

ami J. Hainu*, Pol Fos* don Terr. Pal p 217. 

1853. Fmmonma hcmtsphet ica (Yundell and Slmmurd), 11. M. Edwards 
nnd J. llanm, Hr it. Foss. (\»rul% p. 218, pi. xl\iii. fig® 4 X 1 a. 

Ih59. Fiuonte* huiwplw ica (Yandell and Shumurd), E. Hillings, 
Cnimdmn Journal, new «ejie«, \ol. i\. p. 105, figs. 5, 0, k 7. 

180*2. Calttmnpova hemxnphirua (Yandell and Shumard l, C. Kumingor, 
Amor. Journ. Sri. & Arts, »er. 2, \ol. x\\i\ p 004 . 

1874. Fanmfen hnninphnica (Yandell and Shumtml), 11. \. Nicholson, 
Hop. on the Halreont. of Ontario, p 40, pi. vin fig 3 

1870. Favotite*emmonsu, C. Romingcr, “Corals,” Goo). Sun. Michigan, 
p. 26, pi. \ii. figs. 1 & 2. 

1870. latosilet (Fmmonsia) hemispherical II A. Nicholson, Tabulate 
Corals, p. 67, fig. 15, pi iii. figs. 3, 3 a, & 3 J>. 

1899. F<t writes hemispherical Edw. k TI., L. M. Lam ho, “Contrib. to 
Canadian Palaiont.,” Geol. Hun. Can. vol. iv. p. 11 

The coral that Edwards and Haimc described as Emmowia 
hiemis]jhcrica } and intended for the type of the genii*, admits 
of no uncertainty. It is the same as F. alveolar is , 11 all, and 
is a common fossil in the Devonian Limestone m the State 
of New York and at Falls of Ohio. Its identity with F. hemi - 
spherica, Yaiukll and Hhu nard, and with Calamopora hemi * 
spherictij Troost, lias, however, been disputed. 

Romingcr (1870, p. 25) has stated that all the original 
specimens of Fur. hemispherica kept in Dr. L. V. Yandell’* 
collection are identical with Favosttes tnrbinala , Hillings 
(1859, Canadian Journ., new series, vol. iv. p. 109, and 
vol. v. p. 258, figs. 7 & 7 a), and therefore transposed the 
name “hemispherica” to Billings’* species,aud gave a new 
one—“ emmonxii "—to Edwards and Jlaiinc’s. Nicholson, 
on the other hand, has pointed out that whatever the coials 
that llominger saw may have been, Yandell and Shumurd a 
description, although vague, agrees with E. hemispherical 
Edwards and Ilaime, and does not a pee with F. lurbinata , 
Billings. Yandell and Shumard distinctly say that the coral 
occurs in hemispherical masses, 1 to 10 inches in diameter, 
and is abundant at the Falls of Ohio; the coralluni of 
F. turbmata , as a rule, has a very distinctive and unmistakable 
form—an inverted cone with a rounded base and curved 
apex,— the shape, in other words, of a rapidly expanding 
simple rugose coral. See Romingcr, loc t cit , pi. vi. fourth 
figure. 
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The matter is, however, of secondary importance, since wc 
identify Edwards and Haime’s species with Calamopora 
hemispheric //, Troost, which us prior to F. hemispherical 
Yandeil and Shumard. Edwards and Haime and Rommger 
do not refer to this coral, and were presumably unaware of 
Troost’s work. The salient points of Troost's description 
are here given :—The fossil, as far as he had observed, only 
occurs in hemispherical masses. It is formed of tubes 
of such a size that uiue of them occupy half an inch, and 
radiate from the centre towards the circumference, . . In the 
interior of the mass they are internally and externally 
prismatic. The * transverse septa* are flat, and the con¬ 
necting pores are placed in the middle of the sides. 

Lambe placed both Calamopora hemispherical Troost, and 
Favosites hemispkertca^ Yandeil and Shumard, in his 
synonymy of F. turhinata , Billings, but preceded by a query. 
Nevertheless , (i in the interests of science” he retained in 
their original use the trivial names “ turhinata ” and “ hemi¬ 
spherical only crediting the latter name to Edwards and 
Haime, and not to Troost or Yandeil and Shumard, whose 
descriptions he contended were inadequate. 

Description .—The corallum, which is characteristically 
hemispherical or sub-spherical, and often built up of snpci- 
imposed layers, may attain considerable size—1 foot in 
diameter. 

The corallites, although smaller (1-2*5 mm. in cross- 
section) and having a slightly thicker wall, are like those of 
F. yothlandica —contiguous, prismatic, separable,—and are 
perforated by vertical rows of collared pores of one size. 
The rows are, however, more regular and more closely set, 
the distance between them being *4 to *5 mm. One, two, or 
three rows occur on each side of the corallite, the number 
beiug determined by the width of the side. There arc uo 
septa * or true tabulne, squamulse thke the place of the latter. 
The aquamul® are numerous, closely set, and alternate in 
position with the pores j they are irregular in shape, un¬ 
dulating in cross-section, and, although stout at base, become 
attenuated towards their free edge. They extend to, or even 
well beyond, the middle of the corallite, and those on one 
side meet or inosculate with those on the other. 

♦ In stating that thoro are no septa, we are at variance with Kdwanln 
ami Haime (he, cit . p. 247) aud with Nicholson, 187U (‘Tubulate 
Corals,' p. (57). We believe that the$e and other authors ha\o Wn 
misled by appearances {vide our note on figure of L\ pm<mtua> p. 123). 
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Etnmonsia parasitica (Phillips). 

Ilolotypc of E. parasitica, R. 78, British Museum (Gilbert¬ 
son Coll.), (< Carboniferous Limestone, Boll&nd.” 

1830. Cntamopora p(u<v*itica % .T. Phillips, llluhtr, Guo!. Yorkshire, 
Mil. ii p. 2<>], pi. u.bg* (‘>1 A. 02. 

1^43. Fa route* gothtmohca, Lmmuck (but n«crib»'*l to GnMfiHs), 
J.E Porthx k, LVp. L<>mlomlorn, p 320. 

1844. Fai u^tes ijothtmulu a, Lamarck, mid Fat nufctt ('") parrruti< a } 
Phillip^, F MV<>v, Svu. (ihai. (* irb. Limcst, l ( ’o-s , Ireland, 

p. 102. 

1841). Fatwrilt* t/othlandu a, Lamarck (but a‘■min’d to (iuldfufH), 
F. Ann k Mm/. Nat. 11wm 2, tuL lit. p. LU 

1851. Fa matte* tfothlandicn , Lamarck (but iidcubml to Goldfu**}, 
F. M‘( 'os, Bril. Pul.eoz. Fuss. p h(). 

1851, Favorite* pmaritiiu (Phillips), JJ. M. Edward* aud J, llaimo, 

Pol. Foss, dos Terr. PhI. p. 211. 

1852. Fnmnite* parasitica (Phillips), il. M. Edwards aud J. Ilairne, 

Bnt. Foss. ('orals* p. 15 >, pi. xlv. fig. 2. 

3800, Famritenparasitica (Phillips), A. Kuiith, u Beitrage/mr Konntniss 
Fossilcr Korallon,” Zeilschr. Deutscii. Geo], UuM’iiach. sol. xxi, 

p. 18!). 

1872. Favosifes parasitica (Phillips), L. do Konitick, Nouvcllo* 
Bee here lies sur lc« Annuaux Fossil o« du Terrain Carboni- 
fore do hi Helmutue, P* L37 and ph \v. fig. 4. 

Phillips's description of “ Calamo par a parasitica” is very 
short, but it is quite clear. It. runs, 4< IncruHting ; cells 
large, open, irregularly perforated.’ 1 The figures are good, 
and, even were the typo not available, would leave no doubt 
as to the fossil illustrated. 

With the exeeption of Kunth, no author subsequent 
to Phillips has added much to bis description beyond 
amplifying it and giving some details regarding size, etc. 
Kunth alone lias noticed its internal characters. 

M‘Coy, upon his own admission, confused Calamopara 
parasitica with F. gathtamtica , He recorded both species 
from the Carboniferous of Ireland (18M) and later (JKJ9 
and 1851) described a typical specimen from Derbyshire in 
the Wood ward urn (now the Sedgwick) Museum, Cambridge, 
under (he latter mime. The specimen exists and has been 
examined by one of us, 

Edwards aud Hairnet figure (1852) illustrates the tvpical 
form of the eorallum. Unaaaio of the internal structure 
of the species, they included it under the genus Favosites . 

Kunth described a small broken specimen from the Lower 
Carboniferous of Sdeua (Hausdorf), noting that it hail 
incomplete tabula*, and suggested that the English specimens 
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described by Edwards and TIaime might also show the same 
characters, which, indeed, we have proved. lie stated that 
it possessed complete tabula* as well, but he may have been 
mistaken in this, since in section large squamulue are very 
difficult to distinguish from true tabulae. He anticipated us, 
moreover, in proposing to transfer the species to the genus 
JJmmonsta. 

hesenption .—The corallnm is typically globular^ it may 
he spherical, ovoid, or of a leas symmetrical shape. Dendroid 
forms occur, but these are apparently rare*. The globular 
coralla usually range from half to one inch (T3-2*5 cms.), 



Diagrammatic transverse section of E . paralitica (Phillips). Dio figure 
illustrates the squaniulse in simplified form, and shows how, in thin 
transverse section, the upturned edges of these appear as spiniform 
septa. 

Tho solid lines represent the structure in the plane of section, the broken 
lines the remainder of the squamulare not in this plane. 

but specimens with one diameter of two inches (5 cm*.) arc 
not unknown. The coial is generally found investing tho 
stem of an cncrinite, but some colonies appear to be 
independent of support, and the eornllites then radiate 
out wards from the centre so that the whole surface exhibits 
cal ices. 

* One example only has come under our notice—a specimen in the 
British Museum (U. 22021) from Derbyshire. Although incomplete, 
this measured several centimetres in length and 1*5 cma. in diameter. 
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The corallitcs are contiguous, inseparable, and may bo 
polygonal or circular in section. The eorallite wall is much 
stouter than m F. yothlandica and E. hemisphenea —about 
•] m. or more, but the thickening* is not uniformly dis¬ 
tributed, being more concentrated at the angles—so much so 
in some cases that the interior of eorallite is cylindrical. It 
is perforated by six or eight vertical rows + of pores *25 mm. 
in diameter, at intervals varying from *5 to 1 mm. Septa 
are not developed and tabula? arc mostly, if not entirely, 
replaced by squamultc. The squanmlm vary much in size 
and in form, but they are more or less tongue-shaped, are 
uniform in thickness from their base to their edge, are 
usually much flexed, and curve upwards towards the cal ice 
like the petal of a flower. 

Growth of a Colony. —A colony attached to an encrinite stem 
originates at a point and spreads round this support—the stem 
is not by any means always in the centre of the eorallum 
(see PI. VlII. fig. 9). 

The growth or those colonies which show no supporting 
organism, but in which the eorallites, nevertheless, radiate 
outwards from a centre, finds explanation difficult, unless,as 
we suspect, some anchorage was or is present, but which we 
have failed to detect. This may have been slender (the 
cirrus of a crinoid) and even possibly perishable (the stem of 
seaweed). The matter is referred to those who may have 
opportunities of further observation. 

Localities and Horizons. —This list only mentions those 
localities from which the material examined has beeu 
obtained, 

England : 

Yorkshire and Lancashire : Craven District, mainly 
from Ravonsholme, Pendle liill. Cheshi) c : Ashbury, S VV. of 
(longleton, Derbyshire and Staffordshire : various localities, 
including Castle ton, Bradbourne (VV irks worth), Waterhouses 
and Wettou. 

The horizon in each case being the uppermost Viseau—D g . 

ls/r of Man : 

Locality not known, material collected by the late 
Dr. Wheel ton Hind. ? Jhbunophyllam Zone. 

* The thickness of the wall «opanting two coraHite* is between *2 find 
*25 mui.—hall of this is taken n* the thickness of the wall of oneoomlhte. 

t r Jhe number of rows is difficult to uncertain, since we were not able 
to i&olate the eorallites. 
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Ireland: 

Co. Dublin, Loughshinny, D 3 ; Co. Amargli, loc. V ; 
Co. Donegal, Bumloran, Cg-Si *. 

In the British Isles the species has only been found 
within the Visoan, and it has not yet been met with at all in the 
“ S.W. Province.” De Koninek records it from Belgium— 
doubtful from Tournai,—and if this locality is correct the 
horizon of the specimen is Touruaisian f J. 

Michelinia tenuisepta , var. favositoidcs , Vaughan, 4908, 
Q. J.G.S. vol. lxiv. p. 436, pi. xlix. tig. 11, from the 
“ Posuionomya Zone,” Louglishinny, Co. Dublin, holotvpe 
(thin longitudinal section figured), British Museum, 
It. 19597, closely resembles E. parasitica in the form of the 
oorallum and in the size of the corallites. It differs, 
however, in having thinner walls and true tubulfo. Con¬ 
clusions regarding this coral are inadvisable until more 
mateiial has been examined. Vaughan states tin t the form 
“is common in, and characteristic of, the lower part of P” 
(at Louglishinny;, and that it “immediately succeeds the 
maximum of the typical form of Michelinia tenuisepta” lie 
adds that it is equally abundant in I) s , at Bradbourne 
(Derbyshire), but all the specimens that we have examined 
from this locality are typical examples of E . parasitica . 
E. parasitica seems to occur with “ Michelinia ” tenuisepta, 
var. favositaides at Loughsbiuny, since Mr. L. B. Smyth has 
sent us a specimen, which, although poorly preserved, appears 
to belong to the former species. 


We thank Dr. W. D. Lang for his help ; Mr. David Gibby, 
Mr. J. Wilfred Jackson, Mr. Donald Parkiipon, Prof. S. H. 
Reynolds, the late Mr. Phillip Rescue, Mr. L. B. Smyth, 
Mr. Henry Woods, and Sir A. Smith Woodward for the loan 
of material; and Mr. J. W. Tutcher for the photographs 
reproduced on Plate VIII. 


• Horizon stated by R. G. Oarruthers, Geol, Mag. 1919, p. 441, which, 
he says, is locally developed as a -y-phase. 

t J. Thomson (1888, Proc. Phil. Soo. Glasgow, vol. xiv. pp. 849-60. 
pi. iv. figs. 4 & 4a) records the species from Scotland (Renfrewshire and 
Lanarkshire), but we are not satisfied that the small tom he described 
investing spines 6f products is really & parasitica, 

X Edwards and uaiine, 1861 (Pol. Foss. desTerr, Pah),p. 64, mention 
a coral found at Button Mould Knobs, near Louisville, Kentucky, which 
they say is the same as E, parasitica, E. de Fromental, 1809 (Introd. A 
1’Etude dea Pol. Foss.), p. 209, therefore, quotes that locality as one in 
which the species occurs. 
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On the Genera Favosilcs and Emmonsia. 


EXPLANATION OF PLATE MU. 

Fig. 1. Favosites gothlandiva , Lamarck. Upper Silurian, Ootliland. 

Longitudinal section, natural size, cut from a specimen m the 
British Museum, 

Fig. 2. Emmonsia Jiemtipherica (Troost). Middlo De\onmn, Fulls of 
Ohio, IJ.S.A Longitudinal station, X 2 5. Cut from specimen 
in British Museum. (56036.) 

Fig. 3. The same Same specimen. View of se\eral corallites, showing 
mural pores. X 2 6. 

Fig. 4. Emmonsia paiasittca (Phillips). Lower Carboniferous Vildan, 
1L, Ashbury, S.W. of Congleton, Cheshire. Longitudinal 
section through the corallum, X 1*6. British Museum, W heel- 
ton Jlind Collection (It. 23024). I urge corullum, not investing 
encrinite stem, but attached by base. 

Fig. 0. The same. Vistfan, JL, Manifold Valley, near Swainsley, 
Staffordshire. Silicified corallum which has bocome detaciied 
from the encrinite stem it originally surrounded. Natural size. 
British Museum, Philip ltoscoo Coll. (U. 23746), 

Fig. 0. Tho same. Lower Carboniferous, probably Visdan, Isle of Man. 

Thin section, x2 6. British Museum, Wlieelton liind Coll. 
(It. 23738). 

In those corallites which are cut transversely the squaznulfi) 
appear like irregular spiniforni septa. 

Fig. 7. The same. Same specimen, polished section, x2*o. lintish 
Museum, Wlieelton Hind Coll. (B. 23730). 

This “solid section,” tlnough its paitial transparency, shows 
the true form of the squumulu). 

•Sections It. 23738-9 were cut from an unusually large ovoid 
corallum in which no object of attachment could be detected. 
The corallites radiate outwards from the centre. 

Fig . 8. The same. Visdan, I> 3 . Top of Pendlcside Limestone, Havens- 
holme, Pendle Hill, Lancashire. Thin section, cut transversely 
through the corallum, x 1*6. Collected by Mr. Donald Parkin¬ 
son. British Museum (It. 23740). 

Note the excentne position of encrinite stem and also that 
in this specimen there appear to be tabu he as well as aquamuhe. 
This may be the case, although more probably the tabular-liko 
plates are sections through large squamuhn. 

Fig. 9. The same. \Wan, 1L, Derbyshire. Thin section, cut trans¬ 
versely through the corallum. Natural size. Philip ltoscoo 
CoJ). British Museum (It. 23746). 

The slightly spiral habit of the corallum is well illustrated by 
this specimen. 

Fig. 10. The same. Visean, D,. Ton of Pendleside Limestone, Iiavens- 
lioluie, Pendle Hill, Lancaahii e. Thin section, cut longitudinally 
through the corallum. Natural sizo. Collected by Mr. Donald 
Parkinson. British Museum (K. 23740). 

In this specimen the squamulse have entirely perished—not 
an unusual occurrence in specimens of this coral. 

Figs. 5, 8, 9, and 10 illustrate the more typical form of the 
corallum of F. parasitica. 
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XIII.— A ncto Antarctic Copcpod } belonging to the Genus 
JBucalanus. By L. Hauiuson Matthews, B.A. 

[Platt) IX.] 

In examining ihe specimens of Gopepoda in the Natural 
History Museum collected by Il.M.S. ‘Challenger/ Major 
Seymour Sewell, I.M.S., found the new species, belonging to 
the genus Fucalanus, here desonbed. 

Wolfendcn (‘ Report of the Butish National Antarctic 
Expedition, 1901-04*) found specimens of a Kucahmus 
among the plankton collections made by the S.Y. 1 Discov i\ ’ 
at stations in 57° S., 151° (/ 75" E., and 5t)° 3P 00" S., 

150° 19' 30" E. These he legards as possibly a variety of 
Enathinm su! tenuis or E. mucronatus . Only one specimen is 
amongst ihe ‘Discovery’ material at the Museum, and tins 
is in very p>oi condition ; but it is almost certainly the same 
Species as that now desciibed. 

All the 4 Challenger * specimens (five in number) are in 
the last calanoid stage of development, and, unfoiinnately, all 
aie mole or less damaged. The species is quite distinct irom 
any other known JCuealann» } and can be readily distinguished 
by the elongated tiiangular head. 

EucaJanus lorujiceps , sp. n. (PI. IX.) 

Ihad triangular and vciy elongated ; in dorsal view there 
arc lateral swellings at its base (PI. IX. tigs. 1 &2). Distance 
fiom the base of the first antenna to hinder margin of the 
eephalothorax is 3£ times the distance Irom the base ot the 
fiist antenna to the apex of the head. In dorsal view the 
outline of the segmented part of the thorax is rounded, whilst 
the hinder margins of the Iree segments are concave. Abdo¬ 
men short and narrow, with three short joints iu the male and 
female. Anal segment not separated tiom the fureal mini, 
which have an oblique outer maigin bearing tour bustles. 

First antennw in all specimens are damaged, but in the 
specimen having the longest they have twenty-one joints and 
reach to the posterior end ot the abdomen. 

Second antennar (fig. 3).—Two bristles on the inner 
distal corner ot the second basal, which is not separated from 
the first basal. Endopod two-jointed, the fiist joint bearing a 
bristle on its inner distal coiner; the second joint hassix bustles 
at the apex and six bristles on the lobe situated ut the middle 
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of the inner margin. The exopod is seven-jointed. The first 
joint bears four bristles on its inner edge, and is sightly 
longer than the sum of the lengths of the lemaiuiug joints. 
Joints 2-6 eaeh beai a single biistle on their inner inuigin, 
and joint 7 bears one inner miuginul and two terminal 
bustles. 

Mandible (fig. 4).—Masticatory plate longer than broad, 
with eight teeth, the first three considerably huger than the 
lemainder; the seiies terminates with a spine. Exopod, 
situated in the distal thiid of the second ba-al, incompletely 
two-jointed, and boats three terminal bristles. Endopod 
tour-jointed, the first tlnee joints each with a single bristle 
in tho distal corner. The fourth joint bears two terminal 
bustles. The first joint is half as long as the second basal ; 
the other throe together are about half as long as the first. 

Maxilla (fig. 5).—First inner lobe laige, with eight stout 
spines. Second inner lobe very small, without bustles. 
Outer lobe smaller than the first inner one, with six large 
setae. Second basal separated from exopod and endopod. 
Exopod, smaller than the endopod, bears one terminal and 
three outer marginal bristles. Endopod, about equal in size 
to the second bu^al, bears a terminal tuft of three bristles and 
tlnee inner marginal bristles. 

First maxilliped (tig. 6).—Nearly as broad as long, with 
six lobes. The first lobe baais three bristles and the sixth 
one ; the remainder bear two each. The endopod is three- 
jointed and hears three terminal bristles. Tho second joint 
beats one lateral biistle. 

Second maxilliped (fig. 7).—First basal slightly longer 
than second basal. Second basal with one hair and two 
serrated biistles near its distal end. Endopod five-jointed ; 
the first joint with one serrated and one plumose inner bristle, 
second with two inner bristles, third with one inner biistle, 
fontth with one inner and one outer bristle, fifth w ith three 
teiminal bihtles. 

Thoracic Feet : first thoracic (fig. 8).—Second basal with 
a large spine in distal inner corner. Exopod two-jointed, 
the last joint beating five bristles and one outer marginal 
spine, Endopod, about twice the length of the first joint of 
the exopod, bears five biistles. 

The second, third, and fourth pairs of feet in all Specimens 
aro damaged, having the exopods and endopods broken off. 
The fourth loot of a female is figured (fig. 9) having the 
first joint of the exopod and endopod present. The firsVjoint 
of the exopod bears an outer marginal spine. Both W*al 
j unto bear an inner plumose marginal bristle. 
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Fifth thoracic (fig. 10).—Piesent in the male only; con¬ 
sists of three shoit joints with a small teiminal seta. 

Length 4*0 mm. 

Locality. ' Challenger ’ Station 153 (11/2/72), 65° 42' S., 
79° 49* E., 80 fathoms. 

Sf/n types. Five specimen * in British Museum (Natuial 
Histoiy). 

LXrLANATfON OF PIATE IX. 

Eucalanws hngiccps^ sp n. 

Fu/ 1. I tarsal \ iew, $>. 

Fuf 2. Hide view, $> * 

Fuj 8, Second antenna 
Fuj 4 Mandible. 

Fuj ft Maxilla. 

Fuj . 0 1 irsi maxilliped. 

Fu/. 7. Second maxilliped 
Fuj. 8 1»rst thoracic toot, !?. 

Fu/. 9. Fourth thoracic loot, $. 

Fuj. 1U Fifth tliomcic foot, J 

Not all drawn to same scale. 


XIV .—A new Subspecies of Connochsetes taurinus. 

By Gilbert Blaine. 

The following is a description of a new subspecies of 
the wildebceste, Connochcetes taurinus , obtained by Major 
Powell-Cotton in Angola. 

Connochates taurinus maitosi 3 subsp. n. 

Forehead greyish brown with an intermixture of black 
flairs in the crown and a lunate marking of lighter brown 
between the eyes. Face-tuft black and very bristly, lips 
dirty white; back of ears black, inside dirty white. 

The whole of the body slaty-ash colour, darkening on 
flanks to a blacker shade, without a trace of the reddish- 
roan shade that appears in taurinus. 

The brindled markings on neck and shoulders very in- 
distinct, and disappearing on the body and hind-quarters. 
Legs dull slaty brown. 

Mane and tail black. 

Cotypes .—1. Ad, <J > stuffed, with skull and horns, in the 
Quex Park Museum, Birchington, Kent, shot by Major 
P. H. G, Powell-Cotton at Chiicusse, Huitla District, 
Gunene Uiver, on * November 24th, 1921, and numbered 
Field No. M. 

Ann. A Mag* N* Hist* Set* 9« Vol. xv. 9 
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2. Ail. S 8 ^in and skull in the Quex Park Museum, 
Birchington, Kent, shot by Major Powell-Cotton on the 
Barabcr River, tributary of the Cunene River on De¬ 
cember 27th, 1921, and numbered Field No. 108. 

3. Ad. S skin and skull, shot by Major Powel 1-Cotton, at 
Chicoonga, N.li. of Dougo, ou January 17th, 1922, and 
numbered Field No. 117; presented by Major P. 11. G. 
Powcll-Cotton to the Nat. Hist. Mus., S. Kensington. 

This wildebeeste was obtained by Major Pouell-Cottou 
in December 1921, when ou a journey through Angola 
from Mossamedes northwards by way of the Cunene 
River. 

I will quote from his own notes, giving details of the 
locality in which it was found and other interesting 
particulars:— 

“The only ground where T found the Wildebeeste was 
on the River Cunene and its tributaries, eastward from 
Capalonga, on the boundary between Benguela and Iluilla 
Districts. Here the elevation was about 40iX) feet and the 
country park-like, with open grass glades stretching back 
from the river banks. 

“At the end of November, on open ground at Chiaeussc, 
1 spotted the first beast, a single male in the company of a 
male Roan, and bagged it w r ith a long shot. Two days 
later another single male was seen with another young male 
Roan, and again on the 30ih, another male with a small 
herd of Roan. A month later I secured a second specimen 
on a small tributary flowing into the Cunene from the east, 
although a younger animal than the first. This was a 
solitary male, with no Roan companions. 

“ The only herd met was in mid-January at Chieoonga, 
some six hours 1 trek N.K. of Dongo. We came on a party 
of three males feverishly digging up the ground with their 
horns, and as I fired at one of them, some five or six 
females and young feeding near by galloped off, 

“ In the sixty-seven days spent on the grouud, only four 
single males, a party of three males, and the one small herd 
were seen. 

“From this it must be inferred that they were not 
plentiful in that part of the country at that seasoa. The 
natives, however, repeatedly stated that they were to be 
found in greater numbers further to the 8. East.” 

Major Powell-Cotton has expressed a wish that this 
wildebeeste should be named mattosi , after Sir John Norton 
dc Mattos, K.C.M.G., lute Governor of Angola. 
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XV .—Exotic Muscarida? ( Dtptera ).—XV.* By J. R. 
Malloch., Bureau of Biological Survey, Washington, 1).C. 

Subfamily Muscaminjb. 

Genus Musca, Liuntf. 

The generic name Musca has berm declared by Townsend 
to be applicable, uccnnlmg to strict conformity with the rules 
of the International Zoological Cougiess, to the group now 
generally known as Calhphora , and he has proposed, as a 
substitute for Musca , the generic name Promusca . As I am 
more concerned with the identification of organisms than 
^ith questions of nomenclature, 1 leave the final adjudication 

1 Fig 1 



Lateral view of thorax of Musca domeatwa L A, proplcuml hairs; 
B, mesupleura, C, aternopleura; D, ptoroplcura, E, hjpopleura. 


of the matter to those who have a mind to grapple with it, 
and use the name Musca in its generally accepted sense, 
with domcstica , Linn<$, as type. 

For some years I have been trying to devise a method for 
the more reliable identification of species of this genus, and, 
after an intensive study of specimens from all paits of the 
world, I have arrived at the conclusion that there are several 
well-marked groups in the genus, all of which have already 
been recognized by one or more workers, but unfortunately 
without very materially improving the situation, insofar as 

* For Port XIV., see Ann & Mag, Nat, Hist, (0) xlv, November 
im> pp. 513-422. ^ 
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specific identifications are concerned. In the hope that an 
elucidation of the group-characters may lighten the future 
work of students, 1 present a key to the segregates based 
upon characters which are readily appreciated and invariably 
present in each of the respective segregates. Some of these 
characters have already been used by the de9cribers of the 
named segregates, others are here used for the first time m 
connection with this genus, though I have made use of them 
in other genera in this family in this series of papeis. 

To facilitate the use of the synopsis in this paper I give a 
figure of the pleura of Musca domestica , Lmm> (fig, 1), 
showing the various sections of the pleura and their arma¬ 
ture. The figure is diagrammatic and shows the hypopleura 
more exposed than is the case in actual specimens ; thr 
condition may be simulated in specimens under examination 
by turning them slightly round to expose the roundc 
posterior portion of the pleura. The head is often so closely 
appressed to the front margin of thorax that it is difficult to 
distinguish the small depressed portion of the propleura, and 
the hairs on humeral callosity and those on lower margin 
also sometimes curve over so that it is possible to mistake 
them for hairs actually situated upon the median portion. 
However, with ordinary care, and the use of a good binocular 
microscope, no trouble need be apprehended in distin¬ 
guishing the characters used in the key. 

The ridge along lower margin of’declivous portion of 
mesonotum cousists of either one or two ehitiuized plates 
along the upper margin of the thoracic squama or calyptra 
extending from the root of wing to the anterior lateral 
m irgin of the scutellum at its lower level. This plate or 
ridge is best seen when the wing is bent downward, allowing 
a clear view of the area above the calyptra. The presence 
or absence of hairs on this ridge is quite an important 
character in this and related genera. In the key the ridge 
is icferred to as the "supraaquamal ridge ” 

It is difficult to assign a definite status to the segregates 
heiein accepted, for, while some workers would consider 
them as valid genera/ others would just as certainly rauk 
them at most as subgenera, or even refuse to accept them as 
named divisions. It is true that the genus contains a fairly 
uniform series of species, but there are some of these 
notably cramrostrn , Stein, which differ both iu structure and 
habits so very markedly from the genotype of Musca that one 
is compelled to consider them as sufficiently distinct to warrant 
their removal from Musca in the strict sense. 

While the characters listed infallibly remove many species 
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to their different groups, it is unfortunately the case that 
genitalic characters of the males do not appear to yield 
appreciable characters for the separation of closely related 
forms within these groups. I have made a careful com¬ 
parison of the male hypopygia of domesiica from North 
America with the form possessing a narrower frons, which I 
take to he vicinn as identified by Patton (fig. 2), from the 
Straits Settlements, and can find no differences that can be 
appreciated as of specific value. It is true also that ventrosa 9 
Wied.,is very similar in the male genitalia to those two 
forms, the only notable distinction I find being in the form 


Fig. 2 . 



II)popvgial cknracterH of Mu$ca r>icma, Mcq. P A, hypopvgium from 
behind; B, inferior clamperj C, internal bypopyghll piuta* 1>, tilth 
stemito. 


of the inferior claspcr (fig. 8 ). There is, however, a rather 
marked dkTereuce both in the form of the fifth ventral 
abdomintffeegment and of the parts of the male hypopygiura 
between Hiese three species and one belonging to Viviparo - 
mutca which I have dissected (fig. 4). It is probable that 
there are very few distinct species in this last group, possibly 
but 046 or two, but how many there are I leave for decision 
to thdse who may have sufficient material and a knowledge of 
the,'early stages to warrant definite conclusions. I suspect 
ttyft there are but one or two widely distributed species* 
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By far the largest rnunber of names are referable to the 
group Biomyia, lt.-D. Ilow many of these are valid species 
I cannot say, hut suspect that there arc many synonyms 
-which only careful taxonomic work and a study of the early 
stages will disclose. 


Fi t '. 4. 



Fig. ft. —Inferior hypopygial clamper of Mutca ventrota, AVied. 

Fig. 4.—Genital features of a species of t'mparomnnca . A, fifth sternite ; 
B, superior clamper, left; (J, inferior eltt»i>er; 1), internal bypopygial 
parte. 

Under the different named segregates listed after the key 
I have grouped the species which 1 have examined. Most 
of these are in the collection of the United States National 
Museum, having been named and donated by the persons 
whose names appear after the species names in the list. I 
have made no attempt to verify the specific distinctions, but 
the list at least suggests that identifications in Mur a are not 
too reliable even to-day. 


Segregates of Musca, LinnL 


3. Propleura haired in middle, erect hairs 
present below humoral angle and above the 
bristly hairs on lower margin (fig. 1): mid- 
tibia without a strong antero-ventral bristle 
beyond middle; suprsaquamal ridgo bare . 

Propleura bare in middle. 

2. Lower calyptra with numerous erect black 
hairs on disc above near base; supra* 


Mu$ca , Linni 
2 . 
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sqimmal ridwith numerous setulose 

hairs; proboscis rather thick. 

Lower calvptra without erect black hairs 

on disc. 

8. Mid-tibia with a distinct antero-ventral 
bristle beyond middle; proboscis con¬ 
spicuously thickened, rounded and glossy 

below ; suprasquainal ridge bare. 

Mid-tibia without an antoro-ventral bristle; 

proboscis normal.. 

4 Suprasquamal ridge with setulose hairs .... 
Suprasquamal ridge without evident 
hairs. 


PUfalepis, Bozzi. 

a. 


(Austen. 
PhiUema tomym , 

4, [end. 

f ’ioipnromnsca , Towns- 
j l )es\ oidy. 
JUomyia, Kobimmu- 


Genus Fiulacmatomyia, Austen. 

Genotype, Musra crassirontris n Stein. 

This genus is known to me only from the genotype, which 
occurs in Africa, southern Asia, and many of the larger 
islands in the East Indies. 

Genus Musoa, Linin'*. 

Genotype, Musra domestiru , Linne. 

The genotype occurs in the Americas and Europe and 
Asia. There are two species in the United States National 
Museum, named by Bezzi as angnstifrons, Thom., and 
albomaculata, Meq., which belong here. Others which l 
have seen from the East Indies are in my possession, one of 
them being evidently the species identified as vicina , Meq., 
by Patton, the other I have not identified as yet. It. may be 
noted in passing tha* Patton has placed august if rons, 
Thomson, as a synonym of sorbent, Wicd., Hildas that species, 
ns identified here by him, falls in Biomt/ia, he and Dr. Bezzi 
do not agree in their identifications as expressed in the 
material I have seen. 

Genus Yivifaromusca, Townsend. 

Genotype, Alusca vivipara , Portcliinsky. 

In the United States National Museum there arc specimens 
determined as follows :— vivipara , Port., bezzii, Patt., pattoni, 
Bezzi, lusoria, Wied., determined by Bezzi; and gibsoni, 
Patt., and bezzi, Patt., determined by ratton. There is only 
one female of gibsoni , the male along with it belonging to 
Biomyia , though identified by Dr. Patton as gibsoni also. 
Specimens which I have tentatively identified as bakevi , 
Patton, from the Federated Malay States, belong to this 
.genus* 
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Genus Biomyia, Robincau-Desvoidy. 

Genotype, Mu sen tempest ica 1 Fallen. 

This is the same as Kmnusca , Townsend, and Placomyin , 
R.-l)., the characters of the genotypes being the same. It 
must be noted that the spelling of Kobineau-Desvoidy'a 
generic names has been changed to conform to linguistic 
rules by Rezzi. 

In the United States National Museum there arc specimens 
named by Bozzi as follows :— nebuto , Fab., nigritborax } Stein, 
spectanda , Wied., bisetu, llough, corvina , Fab., tempestatum , 
Rezzi, dorsomaculata % Mcq. ; by Patton : ventrona , Wied., 
planiceps , Wied., vetutissima , Walk., gibsoni, Patt., male, 
sorbens, Wied. ; para types: tcrra-regince, J. & B., fergusoni, 
J.& B.; and australis, Macq., named by Hill. 

Patton has already sunk some of these names as synonyms 
of others in the list, but much work yet remains to be done 
before we can arrive at final Jesuits. I am of the opinion 
that some at least of these so-called species are merely 
colour-varieties of others, and rearing specimens from known 
parents will have to be done under various conditions in 
order to test out the limits of species in this genus, unless it 
is found possible to differentiate them by means of structural 
characters of the male hypopygia or other parts of the body. 
Whether or not the comparative width of the frons of the 
males is a reliable character iu this group remains to be 
proven. In some genera this character is reliable, iu others 
it is certainly not to be depended upon. 

Genus Dicu.etomyia, Malloeh. 

1 present descriptions of some new species of this genus 
the type-specimens of which will be sent to the British 
Museum in accordance with the request of their collector 
who submitted them for identification. 

Dichcetomyia latistriata , sp, n. 

Male .—Head brown, with white prninescenoe, centre of 
occiput below, clypcus, antenna*,, and palpi yellow. Thorax 
orange-yellow, disc of mesonotum brownish fuscous, the 
centre with a broad, whitish, pruinescent vitta, which gives 
the dorsum the appearance of having two broad fuscous 
vittae, most conspicuous when seen from behind; pleura, 
metanotum, and scutellum yellow. Abdomen concoloroua 
with thorax, disc of third and fourth visible tergites largely 
blackened. Legs orange-yellow, mid and hind tibice more 
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brownish, tarsi fuscous. Wings yellowish, veins brown. 
Calyptrie and lialteros orange-yellow. 

Frons linear, interfrontaiia obliterated above, each orbit 
with about three bristles in front ; ocellar bristles long ; 
cheek very uanow; parafneials obsolete from side; third 
antennal segment fully throe times as long as second ; palpi 
slightly dilated and almost bare npieally. Thorax with 2 + 3 
dorso-eentral bristles ; anterior intra-alar bristles short ; 
scutellum bare on sides below bristles. Abdomen ovate; 
basal sternite hairy, fourth tergite with apical and lateral 
median bristles. Fore femur with four or five rather long 
ami not closely placed antero-ventral bristles on apical hall ; 
fore tibim without a median posterior bristle ; tarsi normal; 
mid-femur with a few short, stout, antero-ventral bristles on 
apical third ; mid-tibia with two posterior bristles ; hind 
femur with about five short antero-ventral bristles on apical 
third and about three fine postero-ventral bristles on median 
third ; hind tibia with one aniero-dorsal and about three 
short antero-ventral bristles. Outer cross-vein oblique, 
curved ; fourth vein bent but little forward at apex. 

Length 10 mm. 

Type and one pnratype, Kuala Tahan, Pahang, F.M.S., 
November 25 (//. M. Pendlebnry ). 

This species and the others described in this paper be’ong 
to the group in which the fore femur has short bristles on the 
apical third or more of the fore femora on the autero-ventral 
surface. I have in press at this time a paper in which I 
present a key to the Philippine species of the group, and 
when this has appeared in print I purpose publishing a key 
to the whole of the species to facilitate their identification* 
There are about seven species of the group know n to me. 

Dichatomyia pahangtnsis , sp. n. 

Head as in the last species, but the palpi are 
browuish in type, which colour may not be normal. Thorax 
tawnv-yellow, dorsum with grey pruinescence, which when 
seen from behind forms three pale vittae that are most 
distinct anteriorly, the median one broad, the others narrower 
Sand situated on the line of dorso-ceutral bristles. Abdomen 
"rather uniformly glossy brownish on dorsum. Legs tawnv- 
yellow, tarsi hardly darker. Wings more conspicuously 
yellow tfean in the last species. 

Head as in lattitriata , but the triangle above antenneo is 
larger and there are more orbital bristles. Thorax and 
abdomen as in latirtriatu ; fore femur as in that species/ but 
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the antero-ventral bristles shorter, stouter and closer together; 
hind femur with a number of short bristles on apical third 
of postero-ventral surface; middle legs lacking in type. 
Venation similar to that of last species. 

Length 10 mm. 

7(Junong Tahan Padang, Pahang, F.M.S., Decem¬ 
ber* 22 (H M. Pendlebury). 

DicJnetomyia pendlcburyi, sp. n. 

Male. —Similar in colour to the last species, the palpi pale 
yellow, dorsum of thorax darker, with the same prmnescent 
vittie, the third and fourth \ inihle tergites like those of 
lafislriata , and the wings less vividly yellow. 

Structurally similar to pahanyenns , but the bind femur 
lacks the short bristles on apical third of postero-ventral 
surface. 

Length 7-8 mm. 

Type and one paratype, Pahang, Wray's Camp, 3300 feet, 
December 10 (//. M. Pendlebury). 

Named in honour of the collector. 

Dtcha'fornyia pechnipes , Stein. 

Female .—A specimen which I take to belong to this 
species differs from the male which I have seen from the 
Philippines in having the third antennal segment largely 
infuscated apically. In other respects it agrees with the 
male. The frons is about one-fourtli of the head-width at 
vertex, slightly widened anteriorly, and each orbit has one 
strong and two weak anterior and one strong and one or two 
weak posterior bristles. 

Length 7mm. 

Locality. Cameron’s Highlands, Pahang, F.M.S., 4000 
feet, June 17 (//. M. Pen die bury). 

Originally described from Java. 

Genus Mkmnociiklia, Ilondani. 

This genus, as represented in New Zealand, contains 
several groups which arc entitled to at least subgcneric rank. 
Oue of these is dealt with in this paper and four of the 
species are tabulated. It is extremely probable that more 
species of this group will be found with intensive collecting. 

Submenus Milt.kkina, nov. 

Generic Characters .—Eyes hairy ; frons in both sexes about 
one-fourth of the head-width, with narrow orbits winch are 
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setulosc on their entire length, upper bristles curved outward 
over eye at level of anterior ocellus, the others more or less 
incurved ; arista very short-haired, antennae not elongate ; 
proboscis and palpi normal, parafaeials sometimes bare below 
level of apex of second antennal segment. Frealar bristle 
absent; steruo-pleurals 1:2; hypopleura bare. Basal abdo¬ 
minal sternite bare; fifth sternite in male with a deep 
rounded posterior excision. Fore tibia with a median pos¬ 
terior bristle; fourth segment of fore (or fore and mid) tarsi 
in male usually noticeably compressed and produced down¬ 
ward at apex below; mid-tibia with one antero-dorsal and 
two or more postero-dorsal bristles ; hind tibia with two 
antero-dorsal and one postero-dorsal bristle, the latter before 
middle, the preapical bristle long. Wing-veins bare, first 
posterior cell not narrowed at apex. 

Genotype, Milltrinn pennata, sp. n. 

Genus named in honour of David Miller, Entomologist 
of New Zealand. 


Key to Species . 

1. Thorax with three pairs of postsutural dor.no- 

central bristlos; femora, apical segment of fore 
and mid tarsi, and all of hind tnrtd blackish ; 
3rd and 4th segments of foie tarsi in male 
slightly compressed, apical segment of mid-tarsi 
densely fringed with black hairs nlong each side, 
the hairs as long as the slightly broadened 

segment. 

Thorax with four pairs of poatnutural dorso- 
central bristles... 

2. Apical segment of mid-tarsus friuged as in lim- 

ftidus ; legs similarly coloured, but the hind tarsi 
not so dark; 4th segment of fore tarsus con¬ 
spicuously compressed and produced below at 
apex, 6th slender and about twice as long 

as 4th. 

Apical segment of mid-tarsus not fringed as above . 

3. Femora black, grey-pruinescent .. 

Femora tawny-yellow, sometimes greyish apical ly . 


limpid a, Hutton. 
2 . 


pmnata, sp. n. 

3 . 

niflf'ifnntir, sp. n. 
htidaottK sp. n. 


Millerina limpida (Hatton). 

Originally described as a Trichopticue. I have before me 
the type female. 

Mate and Female .—Head black, frons, face, and checks 
densely whitish-grey pruiuescontj an tenure and palpi black. 
Thorax black, densely grey-pruinesceut, darker on dorsum 
and with three slender brown vittsc, the central one most 
distinct; scutellum with a faint brownish spot on each side 
at base. Abdomen with a pair of blackish spots on each of 
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the first three visible termites, those on the 2nd and 3rd 
largest ami distinctly triangular, and in the male a narrow 
central line on all segments which is much less distinct ; in 
the female there are traces of a spot on each side laterad of 
the Mihmcdiuii spots, Pegs black, all tibiae and hasal four 
segments of fore a d mid tarsi yellowish. Wings hyaline. 
Cuhptne white. 11 al teres yellow. 

Parafaeials wider than third antennal segment. Dorsum 
of thorax with numerous fine hairs, about six irregular series 
between the presutural dorao-ceutrala. Abdomen suboylin- 
dricai, with rather long apical bristles on sides of basal three 
tergites and on apex and middle of fourth, the bristles not 
so long in female. Posterior median bristle on fore tibia 
weaker in male than in female; upper bristle on posterior 
Bide of mid-tibia in male almost on the postero-dorsal 
surface, the other two more nearly on the postcro-ventral, in 
the female the upper and lower are on the same surface as 
upper in male and the middle one is on the postero-ventral ; 
hind tibia normal, tarsi as stated in key. Penultimate 
section of fourth wing-vein about four-fifths as long as 
ultimate ; outer cross-vein at distinctly less than its own 
length from apex of fifth. 

Length (3-7 nun. 

Localities. Dunedin, November IS, 1900 (IP. Wesche ); 
one male and one female, New Zealand (Clark) \ two males, 
Christchurch, New Zealand, February 17, 1922 (A. Tonnoir ). 

Millerina pennata , Bp. n. 

Male. —Similar in colour to limpida. Differs in parti¬ 
culars noted in the key and as follows: Median thoracic vitta 
less distinct, no spots on basal abdominal tergite, the sub¬ 
median pair on tergites 2 and 8 larger, the median line 
distinct, broad on fourth tergite, and there is a spot on each 
side of third tergite and a larger one on each side of fourth 
laterad of tlie submediau spots. All the bristles on hind 
side of mid-tibia are short and situated on the postero- 
dorsal surface, and the ventral surfaces of tibise are more 
densely furnished with microscopic hairs, those on hiud pair 
most noticeable. 1 

Length 7 mm. 

Type, New Zealand (Miller). 


Millerina hudsoni } Bp. n. 

Male and Female .—Coloured as the preceding species, the 
wediau thoracic vitta rather distinct in front of suture. 
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Abdomen with a pair of spots on first visible tcrgite, and the 
outer lateral spots present though faint on apical two or 
three tcrgites. Legs tawny, coxae grey, apical tarsal segment 
fuscous, femora usually more or less extensively greyish 
apically. Mesopleura usually with a brownish mark in centre 
posteriorly. 

Chttstotaxy of thorax and abdomen as in pennata. Fourth 
segment of fore tarsus of male distinctly but not con¬ 
spicuously compressed at ap< x ; mid-tarsi simple ; mid-tibial 
bristles in male short, the basal and apical bristles almost 
postcro-dorsal, the median one more nearly postero-vcntral. 
In the male of pennata there is a series of fine bristles, which 
are rather long, on the greater portion of the postero-ventral 
surface of mid-femur and some similar but longer bristles 
on middle of the antero-ventral surface, but these arc not 
present in hndstmi . The ventral tibial hairs are rather dense, 
but not so strong as in pennata . 

Length 6*5-7 mm. 

Type, male, Ruapehu, N.Z. {Fenwick). Allotype and fi\e 
male parat)pcs, Otago, N.Z. (Hudson). The last-mentioned 
series of specimens was sent from the Osten-Sacken collec¬ 
tion in the collection of the Deutsches Entom. Institut, 
Berlin, by Dr. Horn. 

Millet ina niyrtfemur, sp, n. 

Male.—- Darker in colour than in last species, the spots at 
base of scutellum covering base, leaving only apical half grey, 
the triangular submedian abdominal spots on basal three 
tergites large and black, fourth tergite with two submedian 
black lines, rudiments of the spots on other segments and 
with a brown tinge between them, the lateral spots indistinct. 
Legs black, trochanters, extreme apices of femora, and all 
tibiae taw ny, tarsi brownish fuscous. 

Fourth segment of fore tarsi rather conspicuously com¬ 
pressed ou more than its apical half below ; mid-femur with 
a series of short, moderately strong bristles on basal half of 
postero-ventral surface ; mid-tibia as in hudsoni ; mid-tarsus 
normal. 

Length 5 5 mm. 

Typ% Ohakune, N.Z., March 8, 1923 (A. Tontioir ). 
Paratypc, Grey mouth, N*Z. (coll. Osten-Sackeu; J/udsonl). 

Idiohelina setifemur, sp, n. 

Male . —Similar in colour to nubeculom , Malloch. Differs 
in liavintr the wimrs but slight lv suffused with brownish 
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apically and costalIv, the cross-veins not noticeably clouded ; 
the abdomen has the apices of tergitcs and a central vitta 
brownish, the two fused so that the markings appear sub- 
triangular on each tergite. 

Frotis about one-fourth of the head-width; cheek about 
as high as width of third antennal segment ; palpi dewier. 
Femora not abnormal ; fore pair with a series of widely 
spaced postero-ventral bristles which are very long and fine 
basally and become shorter and stouter apically, the longest 
about three times as long as diameter of femur; mid-femur 
with a similar series of shorter and stouter bristles on basal 
half or more of postero-ventral surface ; hind femur without 
a preapical antero-ventral bristle. Otherwise as nubeculosa. 

Female ,—Differs in having the fore femora with three 
or four postero-vcntral bristles on apical third, and none on 
mid or land femora. 

Type, male, allotype, and one male paratype, Wanganui, 
N.Z. ( M . JS\ Watt). 

Paratype sent to British Museum. 


XVI .—Description of anew Species of the Genus Desmocrana 
(Notodontida*) from Fuasaland and Rhodesia, By 

W. II. T. Tams. 

(Published by permission of the Trustees of the British Museum.) 


Desmocrcera neavei , Tams, sp. n. 

(J. Palpi cartridge-buff, light buff distally, inner side 
white, black on the upper half above and on outor side. 
Antennae honey-yellow, the shaft cartridge-huff. Head with 
vertex aud Irons very pale cartridge-buff, sides of irons black 
round the eyes. Thorax and abdomen dorsally and ventrally 
very pale cartridge-buff, almost white. Legs pale cartridge* 
buff; the fore femora above and on outer side fuscous, the 
fore tibiae with fuscous hair on outer side ; all tarsi with 
fuscous-black on each segment basally. Fore wing almost 
white, very pale cartiidge-buff along the costa and at the 
wing-baso, the lest of the wing tinged with marguerite- 
yellow ; below the costa sub-basally a black, white, and 
imuon-yellow spot, the black baaad, white in the middle, 
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md yellow terminad ; anfcemedially a similar spot stretching 
from costa to upper margin of cell, in this case with the 
yellow busacl ami the* black terminad ; a small black dash 
between costa and base of vein R 5; across the cell ante- 
medially a lemon-yellow dash, succeeded by an edging of 
white scales followed by black scales ; an incomplete orbicular 
ting of raised white scales, open costad and with the lower 
edge touching the nntemedinl black scales ; a waved lemon- 
yellow line commencing ut lower margin of cell between base 
and antemedial and running obliquely outward to anal vein, 
edged close to cell and uUo to anal vein, terminad, with white 
followed by black, and succeeded by an incomplete ring of 
raised scales below the orbicular; antemedially a lemon- 
yellow dash from anal vein to inner margin, finely edged 
basad with white and terminad with white succeeded by 
black; reniform consisting of two prominent rows of raised 
scales one on each side of discocellulars ; postmedial fascia 
e insisting of a series of nine lemon-yellow spots edged basad 
with black, terminad with white, the first two between veins 
R4~Rb and It 5-37 1, lmif-way between reniform and apex, 
two lower spots between J/l-J/2 and set back 

towards the reniform, the next spot below the middle of 
vein M 3, the sixth below vein Cu 1 and set back to a third 
of that vein, the last tinee diiectly below the reniform, one 
on each side of the anal fold and one between anal vein and 
inner margin ; a tine black festooned subterrninal lino, dentate 
terminad on the veins, the two festoons between veins d/l-J/3 
set. a little basad and slightly angled instead of bowed ; 
termen cartridge-buff; fringe faintly tinged with marguerite- 
yellow ; the veins appear to be tinged with caitridge-bufF, 
but this may be due to the thin scaling thereon. Hind wing 
almost white, faintly tinged with marguerite-yellow, the veins 
and termen appearing cartridge-huff; between costa and 
vein Rs, postmedially, an angled black mat king, the apex of 
the angle basad. Underside whitish, tinged with cartridge- 
buff, with the costa of the fore wing near apex cream-buif 
and the termen of both wings cartridge-buff. 

Expanse 42 mm. (40 nun. from tip to tip). 

? . Like (?. Fore wings broader, with costa more strongly 
bowed. 

Expanse 42-46 mm. (40-45 mm. from tip to tip). 

llolotype <y, Nyasaland, Mt. Mlanje, 9. xii. 1913 ( S . -4. 
iVVaiv). 

Allotype ? , Nyasaland, Mt. Mlanje, 10. xii. 1913 ( S. A. 
AVatv). 
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Paratype Rhodesia, Shamva, Dec. 1920 (Father J . 
O’Neil). 

Paiutype $ ?, tin ee examples collected by Dr. S. A. Neave 
in Nyasaland, ou ilt. MLmje, dated 2. v« 1913, 4. xii. 1913, 
5. xn. 1913. 

In addition to the above mateiial m the British Museum, 
then* aic torn cocoons fiom which I)i. Neave bred the type cf * 
and tlnee of the ? ? , including the allotype. These are 
23-30 mm long, ovnhtoim, and composed ot reddish eaithy 
paitides spun togethei with silk. 

T have just leeeived for identification fiom the Belgian 
Congo Museum at Teivuoien, Bi usm Is, a single male, labelled 
“ Elisabethville, 13. xi. 1923 (C/i. Srydtl).” This specunen 
appeals to belong to this species, but is much wlntei, and 
may prove to bo subspecihcally distinct when moie m atonal 
inakis it possible to examine the genitalia. 

(Colouis fiom Ridgwaj’s 4 Coloi btandaids and Ooloi 
!Nonlencltttule. , ) 


XVII.— List of the Moths collected t?i Arabia by Captain 

R. E. Cheesman , with Descriptions of Four new Specie*. 
By W. H. T. Tams. 

(Published by permission of the Trustees of the British Museum ) 
[Flato X figs 1-4 ] 

This mteieating little collection of sixteen specimens fiom a 
compaiatively unknown i<gion was made by Captain Chocs- 
man in tlnee localities, viz , ilutul (El lfoful), Jabun (Wadi 
J ihi m), and the Jafu a sand-dunes. Jabun is some 200 miles 
S.b W. of Hufuf, whilst the Jafuia sand-dunes lie much 
Blither to the south of Jabnn. All the species, as might be 
ixpichd, exhibit the colom-chaiacteiiHtics peculuu to African 
deseit-inoths. Foui new species m such u small numbei of 
sjMCnmns fiom three widely sepaiated localities is a leniaik- 
ably high ptictntage, and it may leasonably be expected that 
iuithu collecting in these legions will pioduee much intei- 
estmg deseit material. In spite of the smallness of the 
collation, it contains species occuuing in or closely lelated 
to species fiom Egypt, Peism, and N.W. Iudia. 
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NoctmdflB. 

A QROTIFA. 

Agrotis subspinifera , Ilmpsn. 

Ayroti* *ubs)rinifcra t Ihimpsou, Cat. Lep. Phal. B.M.iv, p. 205, pi. lxi. 

% ]9(190,>). 

1 ?, Ilufuf, l.xii. 1923. The type nml another 
came from Fetozepore, Punjab, Oct. 1897 (JSurse). 

A grot is saracenica , sp. n. (PI. X. fig. 1.) 

S . Facies of Agrotis hoJna, Oberthiir, but duiker in 
colour. Antenna 1 senatc-fasciculate, the shaft above with 
buff hcalca mixed with some hair-biown scales. Fiona ill 
structme like that of Agrotis segetwm , Schiff., but with iiic 
apex of tho piomineneo pear-shaped in outline, the narrow 
end uppermost. Palpi cream-buff, the basal and second 
segments shaded on the outer side with fuscous. Head and 
thoiax drab, white and sepia mixed, many of the darker 
scales white-lipped ; tcgulio whiter than lost ot thorax. 
Pectus caitndgc-buff. Abdomen above and beneath caitridge- 
bufl, irroiatod with drab. Leg a cieum-bulV, the tibiai with a 
few drab or hair-brown scales, the tat si with the larger pait 
of each segment sepia, the tips only being cream-buff. 
Foie wing giound-coiotir drab, the veins and pattern fuscous- 
black, with white Hplashings on each side of the veins and in 
and above the oibiculur. Olavifoim marking outlined with 
ft scous-black, extending along the anal fold to a point oppo¬ 
site to tho junction ot vein Cu 2 w ith the cell. Oibicular 
elongate, but not confluent with the rcnifoim ; finely outlined 
with fuscous-black, with a central patch of drab scales 
surrounded by white and cronm-buff scales ; renifortn large, 
tilling the end of tho cell, heavily outlined with fuscous- 
black and almost filled with fuscous-black; a heavy fuscous- 
black shade on the costa above the renifonn; an obscuic 
fuscous-black band from renifortn to inner margin, slightly 
converging towards tennen ; a subterminal row of six inter- 
neural fuscous-black arrow-head dashes below vein M 1, the 
dash above tho anal vein being less well-defined than the 
others; a patch of fuscous-black shading between veins Ml 
and M2, from the arrow-head dashes to tennen; tci initial 
line thickened interneuially, black; fringe fuscous, with a 
cream-buff line at base. Ground-colour modified above, in 
Ann . & Mag. N. Hist. Sen 9. Vol xv. 10 
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and beyond end of cell, by an admixture of cream-buff scales. 
Hind win# white, with a fine fuscous terminal line, thickened 
interneurally ; hinge white. Underside almost entiudy 
white ; fore wing with costa irrorated with fuscous and 
fuscous-black ; a curved fuscous dash across end of cell ; a 
curved fuscous shade iiom costa to vein H 5 postmedmll) ; 
a diffuse drab subterminal shade, broader and darker at costa, 
paiallel with termen; terminal line fine, fuscous-black, 
thickened interneurally ; bind wing white, faintly irrorated 
with drab on the costa, a few fuscous scales above the middle 
of the discocellulars. 

Expanse 40 mm. 

Holotype cf > Jabrin, 200 miles S.S.W. of Ilufuf, 2J. ii. 
1924. 


IIADEN INJE, 

Trichoclea avempacei , Tams, sp. n. (PI. X. fig. 3.) 

df. Palpi cartiidge-bufT, spaisely inorated with fuscous-^ 
black. Antenna 1 bearing brittle** and cilia ; bristles at 
middle of antenna* .slightly longer than diameter of shaft, 
length of cilia about fwo-thiids of length of bustles ; upper 
side of shaft cartiidge-buff. Erons prominent, rounded, trnns- 
vcisely rugose; clothed with cartridge-buff scales, with a 
tmnsveise hand of fuscous shading nt the middle. Vertex of 
head caitridge-buff, irroiutod with fuscous-black. Thorax 
whitish mixed wiih cartridge-buff, it rotated with fuscous- 
black. Pectus cattridge-buff. Abdomen above and beneath 
caitridgc-buff, inorated with fuscous. Legs emtridge-buff 
irroiated with fuscous-black, fore tarsi with a narrow bund of 
fuscous-black on the middle of each of the first two segment*, 
the other tlnec segments fuscous-black above ; mid-tmsi with 
the second segment heavily shaded with fuscous-black on thfc 
pioximal two-thuds, the last three segments almost ontircly 
fuscous-black above; hind tarsi with the third segment shaded 
with fuscous-black on proximal two-thirds, the fourth and fifth 
fuscous-black above. Fore wing whitish, tinged with cartridge- 
hull along the costa, in and beyond the cell, along the lower 
edge of the cell to the termen, and along the middle ofthe inner 
margin, these carttidge-buff-tingcd areas sparfioly irrorated 
with clay-colouicd scales ; the cell-margins irrorated with 
black and fuscous scales; veins from the celt black, except 
near the cell; veins Sc y 7/1, and H 2 bearing black scales 
towards their junction with the costa ; reniforni large, hlack- 
outjined except towaids the costa, where it isopen, filled with 
an inner reniforni patch of fuscous, fuscous-black, and white 



Moths collected in Arabia . 


147 


scales, separated from the black outline by a cartridgc-buff- 
tinged whitish ring ; oibicuhu black-outlined, oval, touching 
remform, open basud, containing a patch of giey and diab 
suuounded by white, the black outline on the lower side 
continued as a wavy line £01 a distance slightly greater than 
the length of the 01 bicular, with, aftm a fihoit bieak, a fuscous 
line to the wing-base; a broad black stieak trom wing-base 
to the lanceolate tlaviform, which is long, outlined with 
black, and paitially filhd with a long nairow patch of fuscous 
mixed with whitish ; a tine blade lint fmm apex of clavitorm 
along anal fold to tcunen. A ahoit black dash along the 
anal vein noni the base, another near the tennon ; a fuseous- 
l!minted dial) patch, in aiea equal to the lonitoim, winch it 
adjmiiA, lying between veins M 2 and Cu 1 ; a diffuse giey ish 
shade between veins Ji 4 and H 5, not tilling the whole ijif m- 
8pact‘ ; six terminal inUuneuial fuseous-edged black Miuq 
between V<! f> and the anal vein (A 2b the two middle stua*, 
lying between M 2~M o and M 3-f a 1, being the longest, and 
uinmug into the tuscous-nmiated drab patch adjoining the 
lemtonn ; fringe allt mate ly carti idg< -buff and iuscous-black, 
thelittei nilt incut ally. llind wing cat tridge -buff, suffused 
with inscou*, lighten at base, becoming daikei tow aids 
toimen ; a fuse >us dot at middle ot diacoeellulurs ; hinge 
caitudge-buff with a few fuscous scales. Umleiaide of foie 
wing eaitiidge-buff, nminted with luscous-binclv and black, 
ond and below the cell suffused with liglit btowuish- 
dmb moialed with whitish ; a huge f useous-bhuk lemtonn 
^tigma at end of cell ; fringe ns on uppeisule, except for 
the fuscous-black mtciueiual stieaks, w inch have the basal 
ball un!ridge-butt. Undetstde of hind wing cat tudge~buff 
inorated with black, the veins tovvaids the teimen an I the 
jtenneu itself accentuated with black ; fringe caitudgc-butf, 
'with a few fuscous scales. 

Expanse 29 mm. 

liolotype di Ilufuf, 23. i. 1924. 

Catocalinjb. 

Callistege albifusa , de Joaunis. 

CuUiitegc albifusa, de Joannis, Bull. Sec. out. Egypt. 1909, p. 105. 

1 $ , Hufuf, 29, xi. 1923, 

C 088 idflB. 

Cossus chmmani , Tams, sp. n. (PI. X. fig. 2.) 

Palpi cartridge-buff, outwaully shaded with fuscous. 
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Shaft and pectinations of antennae lightly covered with white 
scales, Lately hiding the olive-brown colour of the chit in 
beneath. Head, thoiax, and abdomen, dorsally and ven- 
tially, carti idge-butf. Legs caiti idge-buff; fore femora 
shaded above with diab, lore tibiio with tinee indistinct bands 
of fuscous irroration—two in the proximal thiid, the other 
marking off the distal third; each toie tarsal segment ringed 
at the middle with olive-brown ; mid and hind legs with only 
the faintest traces of lings on the taisal segments. Peru 
wing white, suffused with maize-yellow between costa and 
tipper margin of cell, between end oi cell and tetmen, and, 
with the exception of a white ship along the anal vein (A 2), 
between the lower margin of the cell (up to van Cu*2) and 
the inner margin of the wing ; nuukings striate lather than 
reticulate ; clove-brown Mnte along the costa, in the end of 
the cell, and below the cell in the basal third of the wing ; 
remainder of Mi itc olivo-hiowu ; basal half of cell and patches 
between the poMmedial and subtemiinal stiiie and below end 
of cell not shiate ; a terminal series of olive-brown spots at 
the vein-ends, incieasing in size fiom apex of wing to anal 
vein; fringe white, mai kod at the veins with faint traces of 
drab, llind wing white, the vein** but lightly covered with 
scales ; faint traces of siriation in the cubital and anal areas; 
faint olive-brown spots on termen at veins, with traces on 
fringe. Underside enrti idga-huff; fore wing with costal and 
subtenninal stiiie evident ; hind wing with tiaces of shim on 
costa and in cubital and anal areas. 

Expanse 48 mm. 

Paratypecf. Paler in colour of walkings; strim huffy 
biown to ocluaceoitp-lmff, more reticulated and more evenly 
distiibuted ovor fore wing. 

Jlolotype <$ and paratjpe Jabrin, 200 miles S.S.W. of 
lJufuf, 23. ii. 1924. 

This species resembles Cosms cifjt/ptiaca , llmpsri., but 
diffeis from it in the following features :—Poth fore and hind 
wings are longer and narrower, mai kings lighter ami allowing 
less reticulation, hind wings almost free from markings, and 
iindeiside willi tow striae. 

The description ot (loams cvgyptiacn , Ilmpsn., is most 
misleading, as it was made from a specimen which had 
become badly gieased. This specimen has been cleaned for 
comparison with the species hero desci ibed ; but as this is not 
a suitable opportunity for the redescription of nn Egyptian 
moth, I pionoso to leave that until I have material sufficiently 
good to make a satisfactoiy deocnpiion possible* 
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Pyralida. 

Pll YCtTINM. 

1 let (roar aphis fulcimargineUa , Ilmpsn. 

II?tnn//taphis fulvunanjimtla , Ilmpsn. J. Bomb. Nat. Hist. >Soc. xv. 
I>. 2!J 

1 c?, 3 ? ¥ , Jafum Rand-dunes, 2d. ii. 1924. 

Thenf* moths nceuired in such numbers that they extin- 
uished Captain Cliecstmtu’s Limp. 


Pymavutinjr. 

Cam [from ulceratalis, Led. 

Cormfront ulceratnli*, Led, Wien. ont. Monat. n p. 147, pi iv tig. 1 
(lS/>8) 

1 C ?,2 ? ? , Hufuf, 29. ii. 1924. 

Togo stoma conflucntali Ilmpsn. 

Teyostnma confluentaHs, 11mpan. Anu. & Mag. Nat. Hint. (8) \ij. p 290 
(1913). 

1 S y 1 ? > dafura sand-dunes, 2d. ii. 1924. 

Noctuelia avicenrur , Tams, sp. n. (PI. X. fig. 4.) 

cJ. Palpi, scaling of antennal whalt, head and thorax 
tawny-olive. Abdomen olive-buff. Pectus and underside of 
abdomen drab-grey to pale diab-grey or diity whitish. Legs 
tawny-olive above, whitish benouth. Fore wing drab mixed 
with warm buff, producing a general taWny-oiive effect; a 
fuscous-black medial line, commencing as an acute-angled V 
(on its side, apex busad), with the tip of its upper arm in the 
upper angle of the cell and the tip of its lower aim in 
the lower angle, whence the line tukes a sharply oblique 
slightly curved course basad, enclosing in the angle thus 
formed a pointed white patch, which morgos into the ground¬ 
colour basad ; an oblique fuscous-black postmedial line, 
forming three dentations (points terminad) above vein M 1, 
below which it curves basad (convexity terminad) to veiu 
Cui, turning and diverging slightly from the medial till it 
reaches vein A 2, where it turns sharply terminad, curves 
round and runs into the inner margin at right angles ; the 
whole line accentuated oa the basad side with white, most 
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strongly from the costa to vein Ou 2; an indefinite sub- 
terminal line Oom the apex diverging slightly from the 
termen, becoming lo^t in a whitish patch at the tornus ; 
between the postmedial and the nuhterminal a drab shade ; 
a fuscous terminal edging preceded by white; fringe with a 
row of shoit fuscous-tipped buff scales, and a row of long 
white scales mixed with fuscous scales at the ends of the 
veins. Hind wing light olive-huff with fuscous shading 
deepening towaids the termen ; a distinct fuscous subterminal 
shade, accentuated with fuscous-black at vein Cu2 , preceded 
at this point by a dash of white, and followed by a patch of 
tawny-olive with a dash of white before the fuscous terminal 
edging; fiinge as in fore wing, hui fuscous scales at vein Ou 2 
only. Underside pale olive-buff; traces of uppe>side pattern ; 
fore wing with traces of tawny-olive along costa, caitridge- 
buff between cell and inner margin and also between the 
oblique lines ; cell and subterminal area shaded with drab ; 
a seiies of whitish dashes on the veins and between them, 
before the termen ; fringe much as on upperside ; hind wing 
with costal margin suffused with ciearn-buff; traces of fuscous 
postmedial line; termen and fringe as ou upperside. 

Expanse 22 mm. 

Ilolotype (J, Jafura sand-dunes, 26. ii. 1924. 

TV. aviCtnnee is very nearly related to i\ r . alhidality Hmpan., 
which was desciibed fiom a somewhat worn female from Kao. 
The two are alike in size, but the Fao female, which is very 
pale and seems to have lost many of its markings, may be a 
faded specimen. The scheme of the pattern resembles tlmt 
of jS\ dcsertalh , Ilitbn., which is, however, a larger moth. 

J have named the Cossus in honour of Taptain Chcesman, 
who made this collection. The Ivicltoclea J have called after 
A vt mpace, a Moslem philosopher who was born at Saragossa 
and who died at Jnz m 1L18. The A'ociuelia l have named 
aftei Avicenna, who was famous among the Moslems as a 
physician and philosopher, who translated the woiks of 
Aiistotle and influenced scientific thought in Europe duting 
the eleventh century. 

EXPLANATION OF PLATE X. TTos. 1-4. 

Fi(f. 1. Agrotie wraceniea, Tams, ip, n., . 

lug. 2. (*09808 chemnani, Tams, «p. n. f $. 

Fig. 1 richoc lea avempacci , Tams, sp. n., J • Enlarged. 

Fig. 4. NoUuelia avicewut , Tams, sp. n., <J* Enlarged. 
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XVTIL— List, of the Butterflies collected in Arabia by Captain 

li . E, Cheesman , tatM a Description of One new Subspecies, 
By N. D. Riley. 

(Published by permission of the Trustee® of the British Museum.) 

[Plate X. 5 & G.] 

Hymphalid». 

Precis orithya cheesmani y subsp. n. 

(PI. X. figs. 5, C.) 

d ?. Nearest to P. oritliya here , Lang*, but the white 
postdiscal band of the foie wing above eutncly suffused with 
blue— i, e., the ocellus in area 2 is completely surrounded 
(but not so stiongly on its outer side) by blue, which 
extends thence to the costa ; the costa of fore wing and the 
marginal areas of both wings, but especially of the hind wing, 
duiker than in here. Underside like that of here $ but much 
less ochreous, alrno9t pale sooty-grey in genetal tone, especially 
the tornal area. 

llufuf, 20. x»i. 1923, 1 $ ; 29. xi. 1923, 3 rf, 2 ? ♦ 

B.M. type no. Rh. 241 cf, 242 ? ; co-types, 243, 244 
245, 24C ? . 

Very little variation is visible in the three males; the 
three females, on tho other hand, exhibit a good deal. Ono 
specimen has the white fore-wing band hardly at all suffused 
with blue. The underside of this specimen is like that of 
1 he males. In the other two females the underside is of the 
drier type. In one of them it is almost utnmrn purplish 
grey ; the other is intermediate. 

Precis Iiere was originally described from specimens in the 
B.M. from Aden ami Mesopotamia. The occunence of this 
most distinct race in a locality almost exactly intermediate 
between these tw r o places seems to indicate a degree of 
isolatiCn in the fauna of Hufuf which would hardly have 
been suspected. 


FapiUonidtt. 

Papilio maehaon, L. 

Hufuf, 1 d > 20. xi. 1923; 1 <J, 24. xii. 1923. 
★ Entom, xvii. p*jJ07 (1884), 
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Pajfilio demolrns, L. 

Jhifuf, 2 <f, 1 S? , 20. xi. 1923. 

TliO occui lonce of PapiU'o machaon , an essentially Pala*- 
arctic species, in this locality is a little unexpected. It is, of 
course, well known horn Syria, Palestine, and Mesopotamia; 
but flufuf is considerably removed geographically, if not so 
well separated faunistically, from all these countries. Fa/nlio 
demohus , on the other hand, was more likely to be met with. 
Its occurrence, hovvovei, considerably extends its known lunge, 
the nearest localities from which it had previously been 
recorded being Peisia and Muscat, the latter in the extreme 
noi th-east of Arabia. 


Pierid®. 

Colias crorea, Fourc. 

Hufuf, 1 eft 20. xi. 1923. 

The same lemarks apply to this species as to Pupil to 
machaon . 


Lycanid®. 

Zizera lysimott, II b. 

Hufuf, 2 <f, 20. xi. 1923 ; 1 <f, 1 $ , 29. xi. 1923. 

Lam^nden battens, L. 

Hutu', 1 c S, 29. xi. 1923. 

Both these “Blues” were to be expocted. Both have a 
very wide distribution throughout the southern Pulsopictic 
and tlie Indo-Australian legions, 

EXPLANATION OF PLATE X. Fio». 5 A 6. 

Fff/. 5. Piecis orithya cheesmani , Kiley, sub«p. u., J, 

Fy. 0. Ditto, £ . 


XIX .—A Comparative Study of the Otolith of the Neo - 
ptcrygian Fishes . By Gr. Allan Frost, F.L.S., F.G.S., 
F.Z.S. 

[Plates Xl.-iCIIL] 

I. Order ISOSPONDYLI. 

A comparison of the otoliths of tlie Isospond vli, the 
fourth order of the subclass Neopterygii as defined by Mr. C. 
Tate Began*, reveals the fact that those of the suborder 

* Proc. Zool Soc. 19.i3, jit. 2, p. 458. 
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Olnpeoidea exhibit in many cases a primitive simplicity un- 
approached in other groups, and that we may take these as 
the basic forms from which the otoliths of later and more 
specialized fishes have been derived. 

A. Suborder Clupeoidea. 

Among Clupeoid and Salmonoid fishes, the saccular 
otolith (the sagitta) is predominant, those of the utriculus 
and lagenn being microscopic and negligible for comparative 
purposes, except perhaps in Ghana*, where they are fairly 
well developed. 

The otoliths of the Elopidas are so similar to those of their 
Jurassic protypes, the Leptolepidie, that they confirm in a 
striking manner Mr. Tate Regan’s opinion that these should 
be placed together as one family. 

In Elop* hawaien*i* (PI. XI. fig. 1) the otolith is loug and 
drop-shaped, the outer side concave, the inner side convex. 
The dorsal rim is curved and serrated, and slopes anteriorly, 
meeting the curved ventral rim in front and forming with 
it a prominent rostrum, there being no antirostrum or 
notch. There is a slight angle between the dorsal rim ami 
the posterior, which is straight with some serrations. The 
sulcus occupies the upper half of the rostrum, and is open 
on the dorsal edge. The ostium is slightly depressed, while 
the cauda is oblique and narrow, with a rounded termination, 
and does not reach the posterior rim. There is no angle 
between the ostium and cauda. 

In Elop* saurus (PI. XI. fig. 2) the shape is roughly ovate, 
the outer side concave and inner side convex. The dorsal 
rim is curved and serrated, and with an anterior angle, below 
which it runs in a straight line to the front of the rostrum. 
The ventral rim is keeled with a rounded median angle. 
The posterior rim, which is curved and serrated, has a slight 
projection at its junction with the ventral rim, above which 
it curves upwards to the dorsal. The rostrum is wider than 
in Elop* hawaiensi*, and there is no antirostrum or notch. 
The sulcus is widely open on the front of the rostrum, the 
cauda is wide and gently curved, and terminates sonic 
distance from the posterior rim. There is no angle between 
ostium and cauda. 

In Megalop* cyprinoide* (PI. XI. fig. 8) the rear of the 
otolith is rounded as in the primitive fossil forms of 
the Leptolepidse, the straight wide cauda resembling that 
of Otoliihu s (Leptolepidarum) simple,* *. The front part, 

* Aan. & Mag. Nat. Hist. ser. 9, vol. xiv. p. 189'(1924). 



154 


Mi. G. A. Frost on the 


however, differs from these and from the previously de¬ 
scribed species of the Ulopidae in the concavity of the upper 
rim of the rostrum, and also in a deep notch immediately 
above the sulcus, which gives rise to another projection, the 
anti rostrum. 

This species affords a very distinct link with the Salmo- 
noids, through Corogonnn trilhamsonii (PI. XII. fig. 1), the 
otoliths resembling each other in a remarkable degree ; but 
the primitive rounded posterior rira is modified in the latter 
species. 

In the otoliths of Chiroeenlrus dorah (PI. XI. fig. 4) the 
curved dorsal and posterior rims are slightly ii regular, while 
there are slight serrations on the curved ventral rim; the 
rostrum and antirostrum are short, with a well-marked 
excisura. The sulcus, which is open in front, is expanded 
and ovate, and is not divided into ostium and cauda. An 
antirostral groove extends to the rear of the sulcus, which is 
well removed from the posterior rim. 

In Ctv pea harengva (PI. XI. fig. 5) the front of the otolith 
resembles that of Chirorentrus , but the rear is more produced ; 
an antirostral groove is also present. The sulcus, which 
also agrees in having no division, is wedge-shaped and 
extends nearly the full length of the otolith. 

In Clupea sprattus (PI. XI. fig. f>) the front of the otolith 
is occupied by a rectangular gap between the rostrum and 
antirostrum, whilst the dorsal nm is higher than in Clupea 
tiarengu8 y falling away sharply before joining the rounded 
posterior vim. The sulcus, which is wedge-shaped, extends 
only to the centre of the otolith. 

The otoliths of Aloeajiuta (PI. XI. fig. 10), while resem¬ 
bling in shape those of Clupea harengus, difFer in many 
details. The dorsal rim has two deep indentations posterior 
to the antirostrum, which becomes a narrow process w r ith 
an antero-dorsal projection; behind this is a right-angled 
process slightly inclined forward, the remainder of the 
dorsal rim being curved. Hie ventral rim is curved, and 
there is also a posterior projection as in Clupea harengus, 
hut it occurs above the level of the cauda, instead of below 
as in the latter species. Frontally, below the peculiar anti¬ 
rostrum already described, there is a large rounded excisura ; 
the rostrum is prominent, the dorsal rim being convex. Tbe 
sulcus is wide and primitive, but with a distinct median 
angle. The ostium extends to the point of the rostrum 
which it bisects; the cauda has a wide rounded termination, 
and does not extend to the posterior rim. 
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A distinctive feature of the otoliths of the Engraulidae is 
a doming of the front of the dorsal rim and a deepening of 
the rear of the ventral rim, giving an asymmetrical appear¬ 
ance to the otolith. 

In Engrauhs mystax (PI. XI. fig. 7) the dorsal rim is curved 
ami domed anteriorly, the ventral rim curved and keeled 
towards the rear. There is a blunt posterior process. 
Frontally, the rostrum is distinctly Elopine, but there is a 
deep notch above it and a small pointed autirostrum. The 
sulcus is divided by au upper and lower angle, and the ostium 
is longer than the cauda. The upper line of the cauda being 
domed and the lower line straight, the form is like the out¬ 
stretched head of a bird, the part representing the beak 
being hindertnost. Tliis peculiar bird-head eauda is found 
also in the otoliths of Clupanodon punctatus , Albula vulpes , 
and Coilla dnssumicri. The otolith of Coilia dnssumicri 
(PI.XL tig. II), another member of the family Kugraulidac, 
iu which the doming of the dorsal rim and the depth of the 
ventral rim are well shown, differs from that of Enyrau/is 
mystax in the absence of au exeisura and autirostrum, and 
also iu the form ot the eauda, winch is straight with a rounded 
termination. 

The otoliilis of Clupanodon punctatus (PI. XI. fig. 9) and 
Anodontostoma chacunda ) both of the Clnpeida*, are singularly 
alike. In both the dorsal rim is straight with a median 
depression, the ventral rim curved, and the posterior 
rounded ; frontally they each exhibit a pronounced rostrum 
and antirostrum, sharp and pointed in the case of Clupanodon , 
but more obtuse in Anodonfostoma, the excisura in the former 
also being rather more pronounced than in Anodontostoma. 
In both cases the sulcus is wide, with au upper and lower 
angle, the ostium being rather longer than the cauda, which 
is of the bird-head pattern. 

The most aberrant form among the otoliths of Clupeoidea 
is that of Albula wipes (1*1. XT, fig. 8). Ovate in shape, with 
a rectangular postero-dorsal process, it resembles no other 
in the order* The dorsal rim, descending in front of the 
posterior process, rises slightly again before descending 
anteriorly to meet the ventral rim, which behind is con¬ 
tinuous with the curved posterior of the otolith. There is 
no rostrum or autirostrum. The suleus opens on the 
frontal part of the dorsal rim, and curving downwards 
terminate* close to the ventral rim; both upper and lower 
lines curve upwards and then down towards the middle of 
the otolith* giving a reversed appearance to the ostium when 
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compared with other species. The eauda has the bird-head 
form as in Engraults mystax (PI. XI. fig. 7) and Clitpanodon 
(PI. XI. fig. 9), but is turned downwards at right unglcw, with 
the pointed termination close to the ventral rim, the shape 
of the eauda being the only feature in accord with other 
otoliths of the Clupcoulea. 

The otoliths of this suborder appear to divide themselves 
into three groups, which may be characterized as follows:— 

I. The a Elopine."—Distinguished principally by the 
prominent rostrum without antirostrum or excisura, 
and the more or less rounded posterior rim; the 
sulcus divisible into ostium and eauda, with 
the ostium depressed and open on upper part of 
rostrum, and the eauda narrow, longer than the 
ostium, and with a tendency to curve downwards. 

Tvpc-cxample, Elope sauras (PI. XI. fig. 2). 

IT. The “Clupeid/’—Rostrum, antirostrum, and exci¬ 
sura present ; the sulcus wide and open, undivided, 
or with a slight angle of lower line. 

Type-example, Chtpea hare tip us (PI. XI. fig. 5). 

III. The u Engrauline.”—Prominent rostrum present, 
but antirostrum and excisura slight or absent * 
dorsal area high in front, ventral rim deep pos¬ 
teriorly; sulcus with upper and lower angle, eauda 
with straight lower line, upper line domed or 
curved. 

Type-example, Engraulis my at ax (PL XI, fig. 7). 

In certain species a combination of the distinctive features 
of these types is apparent; thus, in the otoliths of Chtpa - 
notion and Anodontostoma the rounded posterior rim of the 
“Elopine” form is combined with the “Clupeid^ froutal 
aspect and the “ fingrauline” eauda. 

In none of these groups does the sulcus cut the posterior 
rim of the otolith as occurs in some instances in tlio 
succeeding suborder, the Salmonoidea, though in Cl up e a 
harengus there is sometimes a narrow postc&udal groove 
connecting the sulcus with the rim. 


B. Suborder S almonoi dea. 

The Salmonoidea, which agree with the Clupooidea in the 
predomiuent development of the sagitta, show in their 
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otoliths their relationship to the Elopidse. The pointed 
rostrum and general absence of antirostrura and excisma 
are to he noted. There is a heightening of the dorsal area, 
however, and the sulcus is straigbter, in many cases traver¬ 
sing the entire length of the otolith and opening on the 
posterior rim, producing a modification of the rear part of 
the otolith. 

In Coregonus williamsonii (PI. XII. fig. 1) the otolith shows 
a great resemblance to that of Megalops cyprtnoides { PI. XI. 
fig. 3) ; the upper edge of the rostrum in both forms is 
concave, and a break in the continuity of the curve of the 
ventral rim has the effect of depressing the front of 
the otolith. In Coregonus the dorsal rim is flattened, and 
descends abruptly in front of the junction with the rostrum. 
There is an elongation of the lower part of the otolith pos¬ 
teriorly, and above this a maiked indentation of the posterior 
rim behind the sulcus. The sulcus consists of a widely open 
ostiuiu and straight cauda as in Megalops cyprinoides, aud 
does not extend to the posterior rim. 

In ThymaUus thy mall us (PI. XII. fig, 3) the otolith is very 
similar; the dorsal lim is slightly higher anteriorly, the 
frontal rim rising sharply from the point of the rostrum to 
joui it. There is no break in the curve of the ventral rim, 
ami the rostrum is consequently less depressed than in 
Coregonus . The lower part in the otolith is produced to a 
point posteriorly, above which is an indentation of the hinder 
rim immediately behind the cauda. The sulcus corresponds 
with that of Coregonus , but the cauda is expanded, with a 
wide termination wlneh may extend to the posterior rim. 

In Salma solar (PI. XU. fig. 2 ) the front and lower part of 
the otolith are very similar to the foregoing species, but the 
sulcus opening on the posterior rim divides the otolith into 
an upper and a lower part. The upper part is truncated and 
only half the length of the lower, which forms projections 
anteriorly and posteriorly. The sulcus is less expanded 
than in ThymaUus , the ostium occupying only a third of 
the rostrum, and the cauda lying open along the dorsal run 
of the posterior extension. 

in Salmo trutta (PI. XII. figs. 4&5) two forms are shown, 
fig. 4 being the otolith of a river-trout and fig. 5 that of a 
sea-trout. Closely resembling that of ThymaUus in contour, 
a median heightening of the dorsal rim has a shortening 
effect on the general appearance of the otoliths, while in the 
sea-trout there is a concavity of the ventral rim below the 
rostrum. 
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In Oncorynrhus qutnnat (PL XII. fig. 8) the form of the 
otolith is much distorted. The dorsal rim is highly domed, 
the upper part of the otolith being much shorter than the 
lower ; the frontal rim is irregular, with a slight cxcisura 
and antirostrum. The ostial portion of the rostrum is 
widely expanded dorsally and anteriorly and the front trun¬ 
cated. There is a deep indentation of the ventral rim below 
the ostium. The lower part of the posterior rim projects 
beyond the upper, but in a lesser degree than in Salma sular . 
The upper and lower edges of the sulcus meet in the centre 
of the otolith, the ostium being very widely open cm the 
frontal rim, while the cauda opens above the lower posterior 
extension. Exhibiting the same features as Sultan salat\ 
these arc throughout coaler, and in some cases so distorted 
that at first glance the salmonoid nature of the otolith is 
hardly apparent. 

In Osmerus eperlanus (PI. XII. fig. 7) the dorsal rim has a 
median indentation, ami is domed posteriorly ; the ventral 
rim is angular towards the middle, and curves anteriorly 
to the dorsal edge of the rostrum. The posterior rim is 
rounded, with an indentation above the cauda. Frontally 
there is a rounded rostrum, and a slight nutirostrum with 
excisura, The sulcus is wide, the ostium depressed and 
opeuing on the dorsal rim of the rostrum, a narrow margin 
intervening between it and the rounded frontal rim. The 
cauda, which is wide and slightly curved, opens on the pos¬ 
terior rim. There is a distinct advance in this form towards 
those observable in later groups, notably the Berycoids. 

In the deep-sea salmonoid, Argentina sphyrama (PI. XII. 
fig. 6), the otolith is deep and pentangular. The dorsal rim 
is straight, and curves frontally to the top of the rostrum, 
and terminates in an angle where it joins the posterior rim. 
The ventral rim is keeled, with a median angle, from which 
it rises to the point of the rostrum. The posterior rim is 
slightly curved and nearly vertical. The front of the otolith 
agrees with other salmonoids. The sulcus presents the 
primitive and straight form of the Elopine type ; there is a 
slight angle of the lower line, and the rounded termination 
does not reach the posterior rim. 

This otolith resembles in contour a fossil form from the 
Jurassic, Otolithm ( Leplolepidarum ) pentangulatn and also 
approaches that of OstcoyUmumbicirrhomm (PI. XII. fig. 9). 
It leads to the more specialized form displayed in the 
otoliths of the Stomiatioid fish Gonontoma demdatum (PI. XII. 
fig. 12). 
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Tlie otolith of Haplochiton zebra (PI. XIII. fig. 12) shows 
some slight affinity with those of the other salmonoids in 
the shape of the sulcus, but otherwise the shape is indeter¬ 
minate and uuiutcresting. 

C. Suborders Osteoglossoidea, 
Stomutioidk a, etc. 

In Osteoglossum binrrhosum (PI. XII. fig. 9) the otolith is 
pentangular in shape, in this respect resembling the fossil 
form Otolithns (Leptolepidarum) pentangulatus and that of 
Argentina sphyrtena. The dorsal rim, however, is more 
domed and descending posteriorly is productive of a lessened 
hinder rim. The ventral rim is angular and the front of the 
rostrum obtuse ; there is no antirostrum or notch. The 
sulcus is straight, with the ostium slight^ depressed audthe 
cauda straight, and bulging at its termination does not 
reach the posterior rim. The front part of this otolith 
resembles that of Sahno trutta , while the peculiar forma¬ 
tion of the rear part and the excessive bulge of the camla 
arc reproduced in the otoliths of Hypcrojnsus bebt of the 
Mormyndae. 

Another member of the Osteoglossoidea, Heterotis niloticus 
(PI. XII. fig. 10), presents a different form of otolith to that 
last described. More Klopiue in character, the shape is 
wedge-like, and in outline not unlike that of Elops han ai - 
ensis . The dorsal rim is angular, the dorsal area being 
reduced to a narrow margin above the cauda. The ventral 
rim is angular, and the (posterior rim small and rounded. 
The rostrum comprises the entire anterior half of the otolith, 
and there is no antirostruui or excisura. There is a narrow 
praeostial margin to the rostrum entirely enclosing the front 
of the sulcus, an exceptional feature in the Isospondyli, 
that in Oimerus only extending to the dorsal edge, which 
remains open. Tbs sulcus is widest at the juuction of the 
ostium and cauda, and descends anteriorly and posteriorly 
from this point, the ostium narrowing and terminating close 
to the end of the rostrum, and the cauda, which is rather 
smaller, ending close to the posterior rim. 

The otoliths of Gonostoma denudalum (PI. XII. fig. lfc), of 
the suborder Stomiatoidea, resemble in their general lines 
those of Argentma } but are more highly specialized in some 
respects, the rostrum being more produced, aud the sulcus 
considerably modified. The dorsal rim is rounded and 
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highest posteriorly. The ventral rim is rounded and slightly 
concave below the extended rostrum. The posterior run is 
rounded, and there is an indentation below the dorsal rim. 
The rostrum is long and narrow, the dorsal edge being 
straight \sitli some serrations ; there is a blunt antiiostruru 
and slight cxcisura. The sulcus is straight and undivided, 
anteriorly it oceupies the upper part of the rostrum and is 
open on the dorsal edge ami the extreme rostral point, pos¬ 
teriorly it becomes shallow and disappears into an area 
sin rounded by a line w hich, commencing below the cauda, 
runs upward and forward to the front of the otolith. The 
rostrum of this otolith is moie produced than in any oth< r 
species of the order lsospondyli, and is only approached m 
length by the stylifortn process which represents the rostrum 
in the Notopteridm. 

In Notopicrus kapirut (PI. XII. fig. 11) the otolith is asym¬ 
metrical and biconvex. The dorsal tim, elevated in front, 
and the ventral depressed posteriorly, gives the same tilt to 
the otolith as observed m those of the Engrauluhe Fron¬ 
tally the otolith is rounded and bulges forward ; below this 
a peculiar sty 1 iform process ropruunts the rostuim, while 
leud with it a very slight depression is the only indication 
ol the sulcus. 

This form is undoubtedly due to degeneration from a type 
similar to that of Gonostoma denudation; the ventral rim, 
the poise of the rostial process, and the line ot the sulcal 
depression, all agreeing with the corresponding features of 
that species; a divergent point is the anterior elevation 
of the dorsal rim, as in the Engrauluhe, and the unusual 
bulging of the frontal rim. 

Although placed among the Isospondyli, the Mormyridae 
show very little affinity as regards the otoliths with any 
other family in the order. In the other families the saccular 
otolith (the sagitta) is predominant, but in the Mormjridie 
in many cases this is the least developed, the astenscus being 
iu some instances by far the larger otolith, and the lapillus 
as huge or larger than the sagitta, while iu other species the 
lapillus is larger than the asteriscus. In some genera the 
relative importance of the three otoliths appears to be 
the same as in certain of the Ostariophysi, the otoliths of 
Atormyrus caschive presenting the same relations in size 
to one another as those of Hoplias trahira and of certain 
Cyprinidae. 

In Mortnyrus caschive the asteriscus (PI. XIII. fig. 2) is 
enlarged and thickened, the lapillus (PI. XIII tig, 5) being 
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’ about one-sixth of its size, and the sogitta even smaller and 
ill-formed. 

Gymnarchns niloticus (PI. XIII. fig. 1) has the asteriscus 
enormously developed and lodged in a lateral cavity of the 
cranium, opening in front into the fossa below the temporal 
bone. It differs from the lagenar otoliths of other fishes in 
its extreme thickness, which is equal to about half its width ; 
the outer side has a central depression, with curved radiating 
furrows extending from it to the outer rim; there is an 
anterior process corresponding to the rostrum of a saccular 
otolith, which is extended laterally in an outward direction 
and has a well-marked notch above it. The inner side 
presents a rough surface showing some concentric lines, and 
a deep curved sulcus, with strong rHgcs above and below. 

In Genyomormyrus donnyi (PI. XIII. fig. 4) the lapillus is 
w r ell developed on the same lines as in those Siluroids in 
which this otolith is the largest. 

In Gnathonemus tlephas (PL XIII. fig. 7) the lapillus is the 
largest otolith, the asteriscus (PI. XIII. fig. 3) being slightly 
smaller; the outer edge of the latter is serrated and there is 
a well-marked excisura as in Gymnarchns niloticus . 

In those species in which the sagitta is sufficiently developed 
to show the form of the sulcus, this is undivided and opens 
on the front of the otolith ; in Hyperopisus hebe (PI. XIII. 
fig. 8), in which this occurs, the dorsal rim is straight with 
the posterior rim at right angles to it, whilst the ventral rim 
is keeled fend deepest in front. The frontal opening of the 
sulcus is below the projecting dorsal rim, and is very narrow, 
widening out behind, the termination, which is close to the 
posterior rim, being enlarged and rounded ; the form of 
the rear of the otolith and the termination of the cauda 
are unusual, and greatly resemble those of Osteogiossuw 
bicirrhosum (PL XII. fig. 9). 

In another sagitta, Mormyrus sp, (PL XIII. fig. 9, the con¬ 
striction of the frontal opening of the sulcus is the same, 
but the termination of the canda is not so enlarged or 
rounded, while in the sagitta of Mormyrus kannume (PL XIII. 
fig. 10) the sulcus, instead of being constricted, is widely 
open on the front of the otolith and. narrows towards the 
termination, the reverse of the two previously described 
forms. 

PL XIII. fig. 11 shows the otoliths of Gonorynchus greyi , 
Of the family Gonofynchidje, in which the sulcus is nar¬ 
rowest in frout as in Hyperopisus and Mormyrus sp. (PL XIII. 
dk Mag. Iiist . Ser. 9. VoL xv. 11 
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fig. 9) ; the general form of the otolith, however, is Elopine 
and has little in common with the Mormyridae. 

In conclusion, the only hint of a relationship existing 
between the Monnyrkhe and the other families of the iso- 
spondvli, as far as the evidence of the otoliths goes, is the 
resemblance of the cauda and rear of the sagitta of Ilypero- 
]>ism behe (PI. XIII. fig. 8) to that of the otolith of Osteo- 
y/ossum bicirrhosvm (PI. XII. fig. 9). This point, though of 
interest, seems useless by itself, and, apart from any other 
features in which they may differ, a comparison of the 
otoliths suggests that the Mormyridai represent a highly 
specialized group, and that, as fur as the otoliths are con¬ 
cerned, they have little in common with the remainder of 
the Isospondyli. 

EXPLANATION OF THE PLATES. 

Plate XI. 

Ftp. 1 . Flops haicaiemi*, X 3. 

F)g. 2. Flops gaunt*, x G. 

Fig. 3. M fpolops cypi inoide*, x JJ. 

Fit/. 4. CbtrLH.cn/ntJt do rah, x *5. 

F'lg. ft. dupe a harengug, X 

Fit/. 0. Clupm spruit us, x 8. 

Fit/, 7. Fngruulis mystiu , x 6. 

Fit/. H. Alhula vulptHy x 3). 

Ft)/. 1). Clupundott punctatus, X 4.J. 

Ftp. ](). At oho flat a , x 4. 

Ftp. 11. Coil in dusmonicri, X 5J. 

Fiy. 12. Anodvnt onto nut chacundu, x 1. 

Plate XII. 

Ftp. 1. Cor eg onus u'UHumsonii, x 5, 

Fig. 2. Mahno so tar, X 4£. 

Ftp. 3. Thgmallun thymollm , X f>. 

Fig. 4. Mahno trill tn (wa-trout), X 4. 

Ftp. 5. Mahno trutta (river-trout), x 4. 

Fig. 6. Argentina sphymna, X 5. 

Fig. 7. (hmerm epertmvs, X f>£. 

Ftp. 8. Oncorgnrhus (pnnnat, X 4J. 

F)g, 9. Ost cog ton toon hicirrhomm , X 2. 

Fig. 10. Ileterotis niloti cum , X 2J. 

Fig. 11. No top ter us kapirat , X ft. 

Fig, 12. Gonostoma denudation , X 0. 

Plate XIIL 

Fig, 1. Gymnarchus ntlo ficus ( asteriscus), X H. 

lug. 2. Motwiyrus cuschive (astoriscus), X 
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1 if/, 8. (inathonemns efophan (artteriscue), x 6. 
Fit/, 4. (rcm/omoi'inyruH tlunnyi (lapillus), x 6 
Tit/, *>. Monm/ru* ranchur (lnpillus), X 6. 

Fit /. 0. Prtrot pp/inhtH bane (hipil lus), X 4. 
bit/ 7. (hwthonemu* etephan (lapillus), x 6 
Fa/ 8. Hi/jM'ropT*ui behe (s^gittii), X 6 
Fn/. 9. Aftinnt/ras sp (aagittrt), X 5. 

Fu/. 10, Marmyru* hanname (Hagittft), X 4J. 

I* it /. 11. (nmotytichiM f/iei/i (tfftjritta), X 4]. 

Ftp, 12. llaplochtton zebra (augitta), X 6. 


XX. —Additional Notes on the Ileieroptera of Rodriguez. 
By W. 15. China, B.A. 

(Published by permission of the Trustees of the British Museum ) 

r JPilE following revistonal notes have boon published on the 
advice of l)r. B. Bergioth, and embody the results of his 
ciiticism (submitted to me in conespondence) of my paper on 
the Ilemiptera-llefceiopteia of Rodriguez *. My siueeie 
thanks are due to J)r. liorgroth for his kindly and unfailing 
help on all occasions. 

13. Neuroctemis gullireri , China. 

Mezira gulltrarij China, Ann. k Map. Nat. H ist (9) xiv. p. 430(1924). 

The postmior margin of the fifth vontrite in the ¥ i* 
Insinuate and the two median genital lobes of the sixth 
veutiitc are subquadrute. According to Bergioth these 
oha meters are typical of Neurortenus y and are never found m 
Altzira. lie says that some species of Nvuroi tonus have a 
rather convex venter. In the present speeios the venter is 
distinctly convex. 

2t>. Lachntslhus rodriguezenets, ap. n. 

LancJtnophorii* t/uttulntus, China, nec Iteuter, Ann. & Mag. Nat. Hist. 
(9) xiv. p. 486 (1924). 

In my paper I used the original spelling— Lanchnophorus, 
Beigrotn (Jouin. Bombay Hat, Hist. Soc. 1915, p. 173) 


* Ann. k Mag. Nat, Iliat. ser. 9, \ol xiv. p, 427 (1924), 
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maintains that this is a mere lapsus for Lachnophoms, and 
as the latter name is preoccupied he has proposed the new 
name Lachnesthus. I had overlooked the fact that Distant 
(Rhyncli. Brit. Ind. ii. p. 69) has synonymized L. guttulatvs f 
Renter, with lifvjparockromux eingalensin, Dohrn, appiuently 
basing his synonymy on a specimen compared by liergroth 
with Reuter’s type at Helsingfors. If this synonymy is 
correct, the Rodiiguez species is evidently new, and I append 
the following desciiption 

? . Black, the head, pronotum, and scutellutn covered with 
long erect hairs; posteiior lobe of pronotum fuscous, the three 
basal joints of the rostrum, the lateral margins of the pro* 
notum, the acetabula?, and the basal tarsal joints pale casta- 
neoua. Corium fuscous, with a small spot on the costal 
tnaigin a little posteiior of the middle, a mucli smaller dot 
towards the middle of the claval suture, another similar small 
dot towards the inner angle, and the extreme apex, whitish ; 
mem Inane fuscous, a cmved nervure in the inner angle, 
surrounding a small dot, a spot at the apex of the corium, and 
a double spot towards the tip whitish. Length of antennal 
joints, commencing with the first, 0*34, 0*63, 0*53, and 
0*86 mm. Rostrum extending slightly beyond the inteime¬ 
diate coxm. 

Total length 5*1 mm. 

This ngiees very well with Reutei’s description of L.guttu- 
Intus , but differs from the specimens of L. *ingalensia } Dohrn, 
as determined by Distant, in the smaller size, the absence t>£ 
pale walkings on the basal half of the homelytia, and in the 
much smaller pale costal fascia. The antenna* are also rather 
shoiter. 


35. Peregnnator (Microcleptes) biannulipes , Sign. 

Ophccctus biannuli)w, Sign. Ann. Soc. Ent. France, 1861, p. 69. 

Microcopies biannultjm , Stfil, Kongl. Svenslc. Vet.-Ak. Handl. xij. 
no. J, p. 79 (1874). 

lledumm lawyer, Butler, Ann. & Mag. Nat, Hist. (4) xvii. p, 411 (1876). 

R<*coidcd fiorn Central Ameiica, Cuba, Reunion, Phil p* 
pines, New Caledonia, Fiji, etc, 

Distaut had placed Butlers type of It. laniger under Allaio - 
cranum, Reuter, but, according to Bergrotli, Alhmciamnn 
is generically quite distinct from Microclvple*, Ml, and so we 
must use Kiikaldy'a now name Peregrinate*'. 
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42. Rodriquaria ncotti, China. 

Chatocapw* *cotti f China, lot. at p. 442. 

Bergrotli considers that this species was wrongly reform! 
to ChaitocapsHS) Popp,, and believes that it represents a new 
genus, which I therefore piopose to call Rodriguaria. 

Rodriguaria, gen. nov. 

The majority of generic characteis were given under the 
specific descnption of C. scoltiy Chiua, so that it is only 
necessary to mention here the chief differences between 
Rodriguaria and ChwtocapMUfl } Popp* 

Body less elongate, dull, with the henielytra shining. 
Basal joint of antennae strongly incraasate, armed with a few 
bristle-like linns ; remaining joints slender, more or less 
uniform in thickness, and tapering giadually towaids the 
apex, covered with fine, short, depressed hairs, second joint 
without bustles. Bides of piouotum slightly sinuate behind 
the middle, the posterior margin less deeply emargiuate. 
Brachypteious. 

Genotype, Ohcetocap&us scotti , China. 

In my figure of C. acotti the posterior lateral angles of the 
pronotum are jepieaenUd as being veiy acute. This is an 
error, the angles being actually rounded off slightly external 
to the basal angles of the Hcutcllum. This makes the base of 
the pionofcum slightly nariower and the sides stiaighter ; the 
outer edges of the posterior angles in the figure really represent 
the basal parts of the costal maigins of the hemelytia. 

Rodiiguuria resemble* {Jhcrtocapm* in having the fiont 
acetabula prominent and distinctly visible fiom above, pio- 
jecting beyond the sides of the pronotum just below the apical 
collar. This character is not shown in my figure, which wis 
drawn under the binocular at a higher focus for the sake of 
clearness. 

These corrections and descriptions do not alter the total 
number of species 1 ©corded from Rodrigues, but increase 
the number of new species to fourteen aud the numbei of 
new genera to three. 
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BIBLIOGRAPHICAL NOTICE* 

A Mnnor/raph of the Birds of Prey. By IJ. Kiiikr Swann, F.Z.8., 

M.B.O.T. Illustrated b\ II. Gronvohl. l*p. 52, illustrations 5. 

Published by Whcldon & Wesley Lid., 2, 3, & 4, Arthur Street, 

W.C. 2. 

In undertaking so great a work as a Monograph on the Birds of 
Prey, Mr. Kirke Swann has attempted a task whioh, though so 
much needed, is one which lias hitherto frightened other Orni¬ 
thologists from writing. Brior to this Monograph, no modern 
book has been written embracing tbe whole ot the lancinating 
order of Accipitres —which name we are glad to see the Author 
retains,—with the exception of the two editions of the Synopsis 
brought out by the same author. An immense amount of work 
has, however, been recently done in this group by Mr, W. L. 
Sclater, whose articles have been published from time to time 
in the ‘Ibis’ or tbe ‘ Bulletin of the Biilish Ornithologists’ Club.’ 
Dr. E. Hartert has also, ol course, dealt with the Baheurctic 
Accipitres with his usual thoroughness in bis wonderful volumes 
on Pahenrctic Birds. The work of both these gentlemen has 
been constantly made use of and acknowledged by Mr. Jvirku 
8 van n. 

As regards the classification, which is dealt with at length in 
the Preface, we find no startling innovations. The author 
accepts (UJ2 species and subspecies, which he divides into 100 
genera. These genera are grouped into four families: (1) the 
Cathartidm or New World Vultures; (2) the -Kgypidm, or Old 
World Vultures; (B) tbe Sagittariidai, or Secretary-Birds; und 
(4) tbe Faleonidm, which contains the Eagles, Kites, Buzzards, 
and llawkB or Falcons. This last family he again divides into 
eight subfamilies, placing Pawlion, the widespread Osprey, in a 
family isolated by itself und far from its nearest relations, Eagles 
of tbe genera 1/aliaetvs and I'olioactus, which ulso have a more or 
less revorsiblo outer toe. 

On the whole, the author has been fairly conservative with his 
genera, though there are a few which some ornithologist# might 
consider superfluous. On tbe other hand, the great majority will 
agree with him in separating Astnr from ArcijAer. These two 
genera combined make a most unwieldy group and, as classification 
is only an aid to science, unworkable group® which create 
unnecessary difficulties for the student are always to be deprecated, 
just as much us is t,he needless splitting of smull genera on trivial 
grounds. 

Perhaps the only point on which we cannot agree with the 
author in his classification is his attempt to introduce tho term 
“ form ” in superccssion of tho now universally accepted “sub¬ 
species.” This latter term surely moans “ something loss than a 
definable species,” and “form” expresses this meaning not one 
whit better. 
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Tho letterpress includes ke\a to the fumilios and genera, at> 
also to the species, a complete synonomy, a fairly brief, xet 
sufficient, description of the plumage of adults and young in their 
various triages, a full rocord of distribution and, finally, field-notes. 
These latter aro, perhaps tho poorest part of the letterpress. True, 
in a work of this magnitude, such notes must be practically all 
cullod from othor works, but wo think in some cases more modern 
writers might have been consulted and quoted with advantage. 

Wo noime the author still thinks that vultures are assisted, to 
Borne extent, in finding their food by smell—an opinion he could 
hardly retain had ho lived many years in tropical countries, w r hero 
bodies of animals may lie undiscovered by the vultures, scenting 
the country all round, provided only that they are concealed 
sufficiently from view. 

Every author who writes a book knows that, immediately he 
does so, many critics will at once pioducc information on his 
subject which they have, until then, kept very carefully to 
themselves, for it is so much easier to correct others’ work than 
to work oneself. Again, every scientific author knows that his 
work is hut a stepping-stone to someone cine’s work. If his own 
work is an advance On the last, ho should rest satisfied. Mr. Kirke 
Hwann may, we think, congratulate himself on having carried out 
a scientific achievement none the less valuable because ever) one 
will not agroo with all that he says and because there is still much 
left for others to do. We, his readers, may also congratulate 
ourselves on having an excellent monograph on the Accipitres 
which will save us much weury research in the tuture and which 
should stimulate us to add yet something more to the great muss 
of facts which ho has presented to us in so interesting and so 
scientific a manner. 

Tho illustrations are as excellent as we expect from un artist 
of such high standing as Mr. (ironvold, whilst letterpress and 
generul get-up of the work arc worth) of its valuable contents. 


PROCEEDINGS OF LEARNED SOCIETIES* 
GEOLOGICAL SOCIETY. 

Juno 25th, 1024.—Dr. J. W. Evans, C.B.E., F.R.S., 
President, in the Choir, 

The following communication was read:— 

‘The River-Deposits of the Lower Valley of the Warwick¬ 
shire Avon.’ By Miss Mabel Elizabeth Tomlinson, B.A., M.Se., 
F.G.S.; with an Appendix by Alfred Sanfcer Konnard, A.L.S., 
F.O.S., & Bernard Barham Woodward, F.L.S., F.G.8. 

* Fluviatile bands and gravels occur as river-terraces in tho lower 
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valley of the Warw ickshire Avon, between Stratford and Tewkes¬ 
bury. The surface* of those terraces lie on cuive* parallel to th© 
present thalweg of the Avon. Five such terraces have been 
nlen tilled: — 

No. r» Terrace, about 140 to 150 foot ftbovo the nvor, 

/ No. 4 Terrace about 80 to 90 foot h1k>vo the river. 

I No a Terrace about 40 to 50 feet above the river. 

No. 2 Terrace about 30 to 40 feet uboto tl»e river. 

No. 1 Terraco not more than 10 feet alvove the n\or. 

The heights refer to the surface of the river-terraces, for the 
following reason:—Deep excavations of the valley, followed hy 
big infill mgs, have taken place at least twice in the history of the 
Avon Valley. 

In the case of No. 5 and No. 4 Terraces, the deposits vary 
in thickness from 5 to 50 feet, according to whether the remnant 
of so big an infilling has been presened towards the side or to wants 
the centre of the ancient valley. No. 5 Terrace has yielded no 
contemporaneous fossils. 

No, 4 and No. 3 Terraces both contain a warm fauna, with 
Hippopotamus and lid grand la mavginata occ lining solely at 
No. 3 level, and Corhicuht jhnntnaht* at No. 4 level. The Author 
considers that No 4 and No. 3 Terraces probably belong to the 
same j>eriod of aggradation , that No. 3 Terrace represents the 
early, and No. 4 Terrace the late stage in this aggradation, and 
that the terrace-like tops seen in some of No. 3 Terrace dejiosits 
were formed during a juiuse in the subsequent excavation of the 
valley through this big infilling. 

No. 2 Terrace contains a cold fauna, with numerous remains of 
Mammoth and Rhinoceros tichorliinus. 

No. 1 Terrace probably underlies the alluvium, and may be 
connected with the infilling of the buried channel which lias 
been identified at Fladbury and Tewkesbury. 

The sole evidence of human industry found in those deposits, up 
to the present, is a fresh flint of Mousterian type from No. 2 
Terrace 

In the jiaper an attempt is made to reconstruct the history of 
the cutting of the valley of tho Avon and to eomjrare the results 
with those obtained in the Cam 1 and the Somme Valleys. 3 

1 E. Marr, ‘Tho Pleistocene Deposits around Cambridge’ Q. J. 0. 8. 
vol. lxxv 0919-20) p. 201 

* L. de Lamolhe, 1 Loh Ancienne Nappes Alluviates k Burn©* de Kiv&g© du 
I3a»sin do la Somme k lours Bapport© aveo cellos do la Mikliterraxtee Occi¬ 
dental© ' Bull. Boo. Gteol. Prance, ser. 4, vol, xviii <1918) p, 8. 
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Introduction. 

The kindness of the members of the expedition referred 
to in my previous paper (1924) enables me to announce the 
important diseo\ery of an outcrop of highly fossihferous 
rocks of Middle Jurassic age in the Jordan Valley. The 
exposure is situated at the mouth of Wadi Jahbok (or 
W. Zcrka), where this valleys opens out into the Jordan 
Plain. This spot cannot be far from the site of Pcnuel, the 
scene of the old Jewish tradition of Jacob’s vision. The 
discovery is of importance as being the first authentic record 
of Jurassic rocks in the Jordan Valley region, or anywline 
between Northern Sinai and Mount Herinon, in Syna. 

It is of interest to recall the observations made by previous 
explorers at the same locality. Lartet (18G9, map, and 
1877, p. 36) recorded the occurrence of Nubian Sandstone 
here, and evidently found no Jurassic fossils. In 1905 two 
Americans (Libbey and Hoskins) published an account of a 
journey in this district, with a palaeontological appendix by 
G. van Ingen (vol. li. pp. 357-8). The latter described 
from Wadi Jahbok two cchinoids, Cidaris glandaria and 
C. glandaria , var. claviphoenix. 11c followed the older authors 
in assigning a Cretaceous age to these fossils, although by the 
time he wrote it had been proved by several authors that these 
species are really Upper Jurassic in age. The question 
interested Blanckenhorn (see 1912, p. 305), who had also 
seen a specimen of an Upper Jurassic brachiopod, Rhyn- 
chonella moravica, Uhlig, collected by Wetzstcin, once 
German Consul at Damascus, and localized as “near 
Zerka.” In 1908 he visited the locality with the object of 
ascertaining definitely whether Jurassic rocks were exposed 
in the wadi (see account, 1912, pp. 318-324). He records 
the occurrence of a small mineral spring just inside the 
mouth of the wadt, near the left hank ; near this spring, he 
states, the steep side of the wadi is formed by an alternation 
of beds of yellowish-grey calcareous sandstone with soft, 
clajey, sandy shales or sandy, gypsiferous clay. In one of 
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the harder beds he found a fragment of an oyster-shell. 
Hiding up the wadi, he looked for traces of Jurassic rocks 
in the pebbly bed of the stream, but “ von Juraformation 
zeigte sich keine Spur.” Accordingly, he suggests (1912, 
p. 306) that the Upper Jurassic fossils of Libbey and 
Hoskins and of YVetzstein had been wrongly localized, owing 
to a confusion of labels, or else had been purchased from 
au Arab deuler at Chau Hatrura, with incorrect infor¬ 
mation. 

It is surprising that Blnnekcnhorn could find no trace of 
Jura in Wadi Jabbok, as the steep sides of the wadi, only a 
few yards from the spring he mentions, contain abundant 
fossils of obviously Jurassic age. The most interesting fact, 
however, is that the fauna of these beds is of Bajociau- 
Bathoniau age. Although no trace of the Upper Jurassic 
was fouud by the present expedition, it seems probable that 
beds of this age also crop out somewhere in the neigh¬ 
bourhood. 

The mode of occurrence of the Jurassic rocks is much the 
same as that of the Triassic beds referred to in my previous 
paper,, namely, as a fossiliferous intercalation in the u Nubian 
Sandstone.” The matrix of the fossils is an impure 
yellowish limestone of various degrees of hardness. A bed 
of oolitic ironstone occurs at one horizon. 

Numerically, brachiopods form by far the most abundant 
clement of the fauna. Lamellibranchs, gastropods (internal 
casts), echiuoids, badly-preserved corals, and a Serpula coin- 

F irise the remainder of the fossils collected. Among the 
amellibrauohs and brachiopods occur several species with a 
wide geographical distribution (e. g., Homomya gibbosa , 
Mytilus asper , Eudesia cardium , u Hhynchonet/a continual 
R . quadriplicata ). The first four are a typical Buthoi.ian 
assemblage, but the presence of the last indicates that tlic 
Bajocian stage is also represented. 

Until fairly recently the only Jurassic exposures known 
anywhere in the Anatolia-Syria-Egypt region were those at 
Lebanon and Mount Hcrmon, in Syria. The fauna of these 
has been described in the monographs of Noetling (1887) 
and Krumbeck (1905), The best-known fossil-horizons are 
Coralliau or Kimmeridgiau, the Middle Jurassic substratum 
having been but little investigated. 

During the last few years, however, the explorations of 
Couvat-Barthoux, P. Range, and the officers of the Egyptian 
Geological purvey have led to the discovery of an important 
series of Jurassic rocks in the Maghara Hange of Northern 
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Sinai (see Couyat-Barthoux and DouvilhS, 1913, Range, 1921, 
Hume, et ah, 1921). The fossils collected by the first two 
have been described respectively by Douvilie (1916) and by 
Hoppe (1922). The late R. Fourtau was preparing a mono¬ 
graph on the material collected by the Egyptian Survey 
at the time of his death. 

The Wadi Jabbok fauna resembles very closely that found 
at the Bajocian-Bathonian horizon in the Magnara Range. 
Many of the same species, notably the interesting lamelli- 
brauch Heligmus asiaticus , occur at both localities. The 
composition of the fauua—namely, the abundance of brachio- 
pods, lamellibranchs, and echinoids, and the scarcity of 
ammonites—is again much the same at both localities. There 
is, in fact, little doubt that the Jordan Valley beds were 
once in direct continuity with those of Northern Sinai. 

The nearest exposures in Northern Africa are situated 
to the east, in Abyssinia (Douvilie, 1886), and the west, in 
Tunis (Douvilie, 1908). In both these regions a similar 
facies is found. Evidently, as Hoppe (1922) points out, we 
are dealing with the deposits of the southern shallow-water 
zone of the Eurasiutic province. The majority of the species 
found at Jebel Maghara are well-known European species, 
although, according to Douvilie, two or three are to be 
identified with Indian forms. 


Paleontology. 

The present paper deals only with the molluscan remains, 
the Brachiopoda being described by Miss II. Muir Wood in 
the paper which follows. AH the fossils described have 
been presented to the Geological Department of the British 
Museum, and are referred to by their registration-numbers. 


LAMELLIBRANCHIA. 

Family Ostreid*. 

Genus Ostrea, Linn<$, 1758* 

Qstrea jabboken*is, sp. n. (PI. XIV. figs. I a, £,) 

Diagnosis. —Left valve oval, strongly inflated; umbo 
obscure, situated and twisted anteriorly j attachment-area 
very small; ahelUsurface ornamented with 16-20 dost**, 
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radiating from the umbo and curving posteriorly, non¬ 
dichotomising, rounded in cross-section, producing a ercnu- 
lated margin. Ligament-area very small and narrow, 
almost obscured by umbonal twist. 

(Right valve unknown.) 

Holotype*—L. 87G60; a left valve, and the only specimen 
known. 

Dimensions.—Length 18*5 mm.; height 13*5 mm. ; in¬ 
flation 9*2 mm. 

Remarks.—The holotype is regarded as a left valve because 
it is inflated considerably, and has a small area of fixation at 
the umbo. In small, inflated, costate oysters (e. g., O. knori i, 
Voltz, and 0, co$tata y Sow., both Middle Jurassic forms), 
the left valve is usually deep and inflated, while the right 
valve is flat and lid-like. One species, however, is known 
with almost equally convex valves (0. vergonjeatensis , Riche, 
1893, Ann. Univ. Lyon, vi. (3) p. 98, pi. i. tigs. 19-20, from 
the Bajocian of the French Jura). If the present specimen 
is a left valve, the anterior twist of the umbo is a remarkable 
feature for an oyster. The normal condition, observable 
at the extreme apex of most oysters, where this has been 
preserved, and much intensified in the genus Exogyra, is 
for the umbo to be twisted posteriorly. 

The general form of the present specimen, with its 
anterior, prosogyrate umbo, is reminiscent of the genus 
Cardita. It is rather difficult to assign the species tQ any 
group of previou«ly-known forms. O. costata y for example, 
although similarly iuti&ted, has a very large area of attach¬ 
ment, wliile its cost# diverge more or less symmetrically 
from a central line, just as in the section Arctastrea , to 
which it shows some approach. O. knorri has rounded, less 
prominent, but more numerous costae than O. costata, but 
resembles the latter in its large attacluueut-area and sub- 
symmetrical mode of growth. The present species has no 
affinity with the section Arctostrea , and in its very small 
attachment-area, twisted umbo, very asymmetrical form, and 
regular, non-dichotomous costas, certainly differs from all 
previously-known species. 

Ostrea i*raelii } sp. n. (PI. XIV. figs. 2 a, i, c.) 

Diagnosis.—Shell elongate, lunate, curving posteriorly; 
fairly inflated, sub-equivalve. Umbo bordered anteriorly 
by slight aliform projection ; attachment-area small, slightly 
posterior to umbo. Anterior margin folded iuto 6-7 widely- 
spaced, deep, sharp plications, corresponding to coatee 
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branching off from an imaginary line running down centre 
of shell ; costie almost absent on posterior half of shell- 
surface, winch falls away fairly abruptly to the sharp 
posterior margin ; posterior margin implicated, except at 
extreme ventral end. 

Holotype.—L. 37661; the only specimen known. 

Dimensions.—“Length’' (umbo to extreme ventral end) 
22 mm.; maximum width 9*3 mm.; inflation 7*7 mm. 

Horizon.— Bajocian (iu same block as Rhynchonella 
quadriplicata). 

Remarks.—This species belongs to a group of costatc 
oysters, abundant from Callovian times onward. The group 
comprises species more or less elongate in form, and usually 
curving posteriorly so as to be lunate. The costic of each 
valve diverge to the anterior and posterior margins from 
a line which passes from the umbo approximately along the 
middle of the shell. The margins are strongly and sharply 
Granulated, the inner (posterior) margin usually to a smaller 
extent than the anterior. Pervinquicrc (1912 , ( fitudes Pal. 
Tunisic/ ii. p. 203) places the oysters of this group into 
tlie section for which he proposes the name Arctostrea , 
reserving the name Lopha (synonyms Alectryonia , RastcHum, 
Dendrostrea) for the broad, more or less flat, plicated forms 
such as 0. rnarshi , Sow. A list of Middle Jurassic species 
of this group is given by Rollier (1911, ‘ Lcs Facias du 
Dogger,’ p. 274), who erroneously applies the name Ras- 
tellum to the section. 

Of this group, the present species resembles most closely 
the Callovian form O. rustica , Defrance (figured by A. Bigot, 
1893, Bull. Lab. Caen, ii. p. 134, pi. ii. figs. 1-3, and 1904, 
4 Pal. Universalis/ pi. lxxii.). Iu O. rustica, however, 
the shell is wider, relatively more inflated, with well- 
developed costae on the posterior half of the shell. The 
species 0. avita , H. Douvillc (1916, ‘Massif du Maghara/ 
p. 57, pi. vi. fig. 7), from the Bathoniau of N. Sinai, ri similar 
in size and relative elongation, but its costae are more 
numerous and less prominent. They are well developed on 
the posterior half of the shell, the aliform expansion 
posterior to the umbo, conspicuous in O. avita , is not 
developed in G. Israelis . 

I cannot agree with Douvill6 in considering the specimen 
from the Callovian of Cutch, figured as 0. carinata by J. de C, 
Sowerby (1837, Geol. Trans. (2) v. pi. xxii. fig. 8) to be a 
representative of the species 0. avita. Sowerby’s original 
specimen is now in the British Museum (Geol. Soc. Coll. 
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9903). It is relatively much wider, with a large attachment- 
area, from which its costa*, often dichotomous, diverge. 
Nor can I agree with Bigot in assigning it to 0. ruutica. 
Of European Jurassic forms it is closest to O. gregaria, but 
should, I think, be given a new name. 

Family Vulsellid®. 

Genus Heuomus*, E. Eudes-Deslongchamps, 1856. 

(Itofs. : E. Eudes-Deslongch., 185(5, M«3ra. Hoc. Linn. Normandie, x. 
p. 272; 185(1, Hull. Hoc. Linn. Normaudio, i. p. 101. 
fc. Munier-Chalmas, Bull. Soo. Linn. Normandie, 

viii. p. J3. II. Douvilltf, 1907, Annales dc Pal. ii. (3) p. 8.) 

This genus, known only from rocks of Middle Juiassic 
age, comprises small, not very inflated, approximately equi- 
valve, plicated, oyster-like bivalves, which are readily 
distinguished from representatives of the genus Ostrea (a) 
by the nacreous character of the shell, ( b ) by the absence of 
any surface of fixation on the left valve, (c) by the gaping 
of the shell-margins posterior to the umbones, (d) by the 
presence of a prominent internal plutform for the attach¬ 
ment of the adductor muscle. The type-species, H. poly - 
typun , Eudcs-Deslongch., is a rather rare form found in 
the Bathonian of France, Switzerland, Galicia, etc. The 
notching of its widely-gaping margins just behind the 
umbones is very peculiar. Such notching, however, is not 
a feature of generic significance. In H . rollandi } Douvilld, 
it is quite absent, and the gaping of the margins is only 
slight. 

Ball (1913, EastmanV editn. of Zittel’s ‘Textbook of 
Palaeontology/ p. 451) follows T. N. Gill (1871. Smith¬ 
sonian Miscell. Coll, ccxxvii. p. 22) in assigning this genus 
to a distinct family, the Heligmid®. Douvilld has, however, 
advanced good reasons for placing it in the Vulsellidte. 

Heligmus asiaticus , Douville (emend.). 

(PI XIV. figs. 3 a, b, c, 4, 6, & 6.) 

Heliymut rollandi , race atiatiea, Douvilld, 1916, Massif du Moghaia, 
p. 59, pi. vi, figs, 13-17. 

HeUgmnt Uevit, Douviild, 1916, ibid. p. 60, pi. vi. figs. 18 19. * 

Diagnosis. —Shell very variable ; circular, oval, or subtri- 
angular in contour, only slightly inflated. In some specimens 

♦ Originally published as u Eiigmw" but emendod to Iftliymus by 
P. Fischer, 188/, bn etymological grounds. 
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ornamented on its anterior-central surface with radial, at 
times bifurcating, costa?; in other specimens almost unorna- 
mented. G row tli-strice well marked on remainder of surface. 
Posterior gaping of margins very slight. 

Dimensions.—Up to about 45 mm. in diameter. 

Remarks.—This peculiar species seems to be abundant at 
Wadi Jabbok, as well as in the Maghara Range, where its 
horizon is definitely Bathouian. It can hardly be regarded as 
a u race of H. roUandi , Douville, a species hitherto recorded 
only from one locality, in France. In H. rollandi the radial 
costae are always well marked and extend over nearly the 
whole shell-surface. In H. aniaticus they never occupy 
more than a portion of the surface and are frequently 
almost obsolete, although in all specimens I have examined 
there is some indication of them. Every transition is shown 
from specimens in which the costae are well developed (<?. 17 ., 
L. 37662, PI. XIV. fig. 3) to specimens which are almost 
unornamented {e. g., L. 37665, PI. XIV. fig. 6 ). Hence I 
cannot agree with Douville in distinguishing the latter as a 
separate species—//. lavis. I have not been able to examine 
the interior of any valves of H. asiaiicus, but Douville has 
demonstrated the presence of the characteristic raised 
platform for the adductor muscle. The posterior gaping of 
the shell-margins is only very slight. 

Family Mytilid®. 

Genus Mytilus, Linn<5, 1758. 

Mytilus asper , J. Sowerby, sp. 

Modiola aapera. J. Sow., 1818, Min, Conch, xii. p. 21, pi. ocxii, fig. 4. 

Mytilus atper, Mor. & Lyc., 1853, GreAt Uol. Mollusca, ii. p. 39, pi. iv. 
fig. 8. 

Mytilus ( Septtfer ) asper ) hnube, 18(37, Br. Jura Balin, p. 30, pi. ii. 
fig. 0 . 

Modiola aspem, Douvilld, 1886, Fossil©* du Choft, p. 228, pi. xii. fig. 11. 

This well-known Bathonian fossil is represented by two 
rather badly-preserved specimens (L. 37670-1), about the 
identification of which, however, I have no doubts. The 
species is widely distributed in the European Bathonian, and 
has been recorded by Douville from beds of this age in 
Abyssinia. 

Family Trigoniida*. 

Genus Thigonia, Bruguiere, 1789. 

Trigonia sp. (PI. XIV. fig. 7.) 

This genus is represented by two small internal easts 
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(L. 37672-3), obviously the same species, but not determin¬ 
able. 

Dimensions.—Length 17*5 nun. ; height 17 mm. 


Family Cardiida. 

Genus Cahdium, Linn^, 1758. 

Cardtum sp. 

This genus also is represented by an undeterminable 
internal cast (L. 37674). 

Dimensions.—Length 32 mm.; height 27 ram. 

Family PholadomyidsB. 

Genus Pholadomya, G. B. Sowcrby, 1823. 

Subgenus Homomya, Agaaaiz, 1H4U. 

Authors have differed considerably in their interpretation 
of the various genera founded by Agassiz iu his * Mono¬ 
graphic des Myes/ This confusion is partly due to diffi¬ 
culties iu ascertaining the hinge-structure of many species, 
which are frequently represented only by internal casts ; 
and partly to differences in opinion as to which species are 
to be considered typical of his several genera. The latter 
problem can only be solved by a definite designation of 
genotypes. 

Agassiz's Homomya has given rise to much confusion. 
Thus Stoliczka (1870, 4 Cret. Pelecypoda S. India/ p. 68) 
states that there is great difficulty in distinguishing the 
genus from u Muacite*” as diagnosed by him. Fischer 
(1887, 4 Manuel de Conch/ p. 1166) states that the species 
referred by Agassiz to llomomya revert either to Pleuromya 
or to Arcomya, 

In his original diagnosis of Homomya , Agassiz states 
that it is meant to include species differing from Pholadomya 
u par un caractire essentiel,Vabsence decfitestransversales/* 
The genus Pholadomya was originally diagnosed by G. 1L 
Sowerby (1828, 1 Genera of Shells/ pt. 19) by reference to 
the then newly-discovered Recent species, P, Candida , G. B. 
Sow. This species has been definitely designated as geno¬ 
type of Phokdomya (P. Fischer, 1887, f Mau, de Conch/ 
p. 1179)* Of the species placed by Agassiz in the genus 
Homomya it is necessary to select as genotype one to which 
Agassiz's definiton undoubtedly applies. 1 therefore desig¬ 
nate as genotype of Homomya the species figured by Agassiz 
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(pi. xviii. figs. 4, 5, non 1-3) as Humomya gibbosa (Sow.). 
According to some authors this species is not identical with 
Sowerby's Mnctrn gibbosa, but rather with Homomya vezefayi 
(Lajoyc, sub Pholadomya). There can be no doubt, however, 
that these are closely allied species of the same group. 
The hinge-structure of H. gibbosa, Agassiz, has been investi- 
gated most thoroughly by Terquem (1855, Mtini. Acad. 
Metz, p. 287), who concludes that it does not differ from 
that of the genus Pholadomya in any important character. 

The species of the group of H. gibbosa have been con¬ 
sidered by some authors [r.g., Terquem, lor. cit.) to be 
inseparable from Pholadomya. Agassiz, however, has 
pointed out that in a group of thin-shelled species the 
presence or absence of radial costae is an important feature. 
Morris and Lycctt (18G3, Suppl. ‘ Great Oolite Mollusca/ 
p. 89) decide that the name Homomya may be conveniently 
retained to include species such as H. gibbosa. They point 
out, however, that in well-preserved examples of this 
group a few delicate radial lines arc usually to be observed 
upon the umbones, so that Homomya can rank ouly as a 
section or subgenus of Pholadomya . Rolher (1911, * Facies 
du Dogger/ p. 242), who gives a list of Dogger species of 
the group of H. gibbosa , defines Homomya as a Procardia 
(Meek em. Rollier) sans c6tes.” Procardia is applied by 
Rollier to the group of Pholadomya relatively high in form, 
with a well-defined escutcheon. 

Zittel (1885, 4 Handb. Palseontologie/ p. 124) regards 
Homomya as a subgenus of Pholadomya , but diagnoses it to 
have a much wider embrace than does Rollier, and to include 
certain species referred by Agassiz to Arcomya and Myopsis . 
Until a thorough revision of the genera of the family 
Pholadomyidae can be undertaken and the hinge-structure 
of many species described, it is best, with Rollier, to restrict 
the name to the group of H\ gibbosa , and to considet it as a 
subgenus of Pholadomya . 

Pholadomya ( Homomya) gibbosa , J. Sow., sp., 
var. nov. asiatica . (PI. XIV. figs. 8a, b.) 

Diagnosis.—A variety of P. (H.) gibbosa (J. Sow., sub 
Mactra) differing from the typical form in being relatively 
less elongated and more inflated, in tapering to a greater 
extent posteriorly, and in not projecting anteriorly to the 
umbones. 

Holotyps.—L. 37675. 

Paratype.—L. 37676. 
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Dimensions of Holotype.—Length 103 mm.; height 05 mm.; 
inflation GO mm. 

Remarks.—Sowerby’s original figure of Mactra gibbosa is 
not very good and his type is, unfortunately, lost. His 
specimen came from near Bath, its horizon being stated 
to be Great Oolite in the text, but Inferior Oolite in the 
Systematic Index. It is seen to be elongated, tapering only 
slightly posteriorly, with a considerable projection anterior to 
the umbones. There is no furrow descending ventrally from 
the umbo. Specimens referable to this typical variety are 
fairly abundant iu the Cornbrash ; they differ considerably 
from one another in their relative elongation, but in other 
respects are very much alike. As itollier (1911, ‘ Facies du 
Dogger/ p. 244) remarks, the specimen figured by Morris 
and Lycett (1853, 1 Great Oolite Moll/ pi. xi. fig. 5) as 
Mgacites vezelayi is a typical representative of P. (//.) gibbosa , 
while the specimen figured as Homomya gibbosa , Sow., sp., in 
pi. xliii. fig. 2 of the Supplement to the same work is 
certainly not the typical variety, but very similar to the 
variety figured by Agassiz (' Ess. Myes/ pi. xviii. figs. 4-5) 
as Homomya gibbosa, which Morris and Lycett say is distinct 
from Sowerby’s species. 

ltollier ( loc . cit .) has discussed the various forms of 
Homomya gibbosa and allied species found in the European 
Dogger, but is rather inclined to increase the list of species 
unnecessarily. He is, at auy rate, quite in error iu imagining 
that defiuite varieties are restricted to definite horizons. 

I have compared the present variety with all forms 
described from the European Dogger, and find it to be 
distinct, although having close affinity to P . ( H .) gibbosa . 
As in the typical variety of this species, there is no furrow 
descending ventral ly from the umbo. The new variety is 
more inflated and compact than both the typical variety and 
the variety figured by Martin (1863, Mem. Acad. Dijon, (2) 
x. pi. ii.), to which Hollier has given the new name P . (//,) 
martini . The most inflated region is only slightly posterior 
to the umbones. The wide, rounded anterior end, scarcely 
salient past the umbones, agaiu distinguishes it from the 
typical variety and, much more, from P, ( H .) vezelayi, 
L&joye (figd. Martin, loc . cit . pi. i,). Finally, the relative 
shortness and posterior taperiug, due to the rupid curving 
upward of the ventral margius, again serve to distinguish 
the present form as a definite variety. It is not, I think, 
sufficiently distinct to be advanced to specific rank. 

Unfortunately, in the two specimens available for study 
the shell is not preserved near the umbones, so that the 
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presence or absence of any indications of radial ribbing 
cannot be observed. The flanks of the shell are quite 
unornamentcd, except by growth-striae. At their posterior 
extremities the shells are broken away, so that the actual 
form of the posterior gape canuot be ascertained. 

DonviHo (1916, ‘ Massif du Moghara/ p. 55, pi. iv. fig. 5) 
figures a specimen of Bathonian age, which, although smaller, 
seems to have affinities with the present form, PouvilM, I 
think, is quite in error in assigning this specimen to the 
species Pholadomya uiornata , J. dc C. Sowerby, from the 
Callovinn of Cutch. This latter, of which the type (Geol. 
Soc. Coll. 9917), a badly-preserved specimen, distorted by 
pressure, lies before me, is a small, ovoid species, tapering 
only slightly posteriorly, and reaching its greatest inflation 
at about the centre of the valves. Traces of radial ribbing 
are seen on the umbones. Better-preserved specimens need 
to be figured. Moesch records the species from the Callovian 
of Prance (1874, * Monogr. PholadotnyeIl, , p. 53), but does 
not give figures. The dimensions he quotes are much larger 
than those of the type. 

Pholadomya inornata , Douvillc*, non Sow., in its lateral 
aspect very closely resembles P. (H.) yibbosa , var, asiatica , 
although the umbo is somewhat more pointed and prominent, 
and slightly less anterior. The inflation is, unfortunately, 
not indicated. Mention is made of a very few faint radiating 
costae upon the umbo. Such traces of costae are known to 
exist on well-preserved specimens of P. (H.) yibboxa. It is, 
therefore, possible that DouvilleVi specimen may prove to be 
a representative of the new variety asiatica. 

GASTROPODA. 

The family Aporrhaidm is represented by one badly- 
preserved specimen, a portion of an internal cast (G. 35 490, 
PI. XIV. fig 9), possibly referable to the genus Chenopm . 
The specimen is not good enough for description. 

A second specimen (G. 35492), also an internal cast, is 
an indeterminable representative of the genus Natioa , seusu 
lato. 


EXPLANATION OF PLATE XIV. 

(With the exception of (Ig. 8, all figures are of natural sisse.) 

Fig. 1 . Ostreajabbokemi* , sp. n.. L. 37000. (a) left valve, viewed ttam 
above; (b) the same, showing dorsal margin and inflation, 
Ftg.2, (Mrca iiraelit, so, n M L, 37001. {a) left valve; (b) anterior 
margin; (c) right valve. 
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Fig, 3. Hcligmus asiaticus, Douvill<5. Woil-plicated specimen, L. 87662. 
(a) left valve; (b) dorsal margin, posterior end to the right; 
(cl right valve. 

Fig, 4. Ileiigmus as*aticus f PouvilLS, L. 37664. Largest specimen, view 
of left (P) valve. 

Fig . 6. Hcligmus asiutieus, Douvill^, L. 87003. Elongated specimen, 
view of left {?) valve. 

Fig, 6. Hehgmus asiatious , Douvilld, L. 37605. Specimen with only 
slight trace-* of radial coatee. View of right (Y) valve. 

Ftg. 7. Trigoma sp., L. 37672. 

Fig. 8. llomomga gihbosa (J. How.), var. asiaticn, var. nov., L. 37075. 
(Xi.) (a) dorsal aspect; (b) right valve. 

Fig. 0. Gastropod, gen. ( Ckcnopus w ) and sp. iudot., G, 85490. 


XXII.— Jurassic Brachiopoda from the Jordan Valley, 

By Helen M. Muih Wood, M.Sc., F.U.8. 

(Published by permission of the Trustees of the British Museum.) 

[Plate XV.] 

The Brachiopoda described in this paper form part of an 
interesting collection of lossils Lorn the Joulan Valley recently 
presented to the Natural History Museum. The specimens 
were obtained from the mouth of Wadi Zeika, tho valley of 
the River Jabbok, a tributary of the Joidan ou its east batik, 
about 20 miles north of the bead Sen. 

The beds from which these specimens were obtained are of 
Uw>er Bnjocian and Batlionian age. 

The Bmchiopoda from the Upper Bajoeian beds consisted 
of the following species 

Cymatorhynchia (?) quadriplioata (Hartmann). 

Ijohothtyri* t mfricosa (Davidson), non Hartmann. 

? Ileimia jabbokensis, sp. n. 

In the Bathonian beds the following species occurred 

Eudesia eardium (Lamarck). 

Burmirhynehia tumida, Buckman (= - Rhynchonella con- 
ctnna, Davidson, non Sowerby). 

Heimia fare t lien *i* (Haas). 

Avonothyrie jordanensis, sp. n. 

There is no evidence of the occurrence of Oxfordian- 
Kimeridgian beds, although sucii are to be expected iu this 
neighbourhood. 

An accotjnt of the former explorations iu this area and a 
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description of the molluscan remains contained in the present 
collection aie given by Mr. L. R. Cox in the preceding paper. 

Description of Species. 

Family Rhynchonellida. 

Genus Cymatokhynchia, S. S. Buektnan, 1914, 
Geneia of some Jurassic Biachiopodn, p. 2 . 

Defined in Pakoontologia Indica, n. s. lii. no. 2 , p. 63. 

u Hypothyrid (beak short, foramen circular, deltidinl plates 
conjunct) ; multiplicut<*, denial plates strong and divergent ; 
ventral muscle-aiea well maiked, laige, elongately tiigoni- 
form ; dorsal septum strong, fairly long ; doisal muscle-scars 
well maikecl, foiming two elongate-trigonal figures ; ovaiiau 
areas large, not quite half of valves; vascular system shows 
numerous approximate shallow channels in the cast” ( 8 . tf. B .). 

Cymatorhynchia (?) quadrtplicata (Hartmann). 

(PI. XV. figs. 8 a-c.) 

Hhi/nchonel/a quadriplicata , Hartmann in Zieten, 1832, Versteiue- 
rungen Wurtemburgs, jl. xli. fig. 3. 

See also: —Davidson, I 860 , Moo. lint. Foes, Brack. L, Appendix, pL A, 
tig. 22 . 

Doslongchampft, 1856, Bull. Soc. Linn. Normandie, ii. p. 302, pi. v. fig. 6 . 

Quenstedt, 1858, Dor Jura, p 428, t>l. lvni. %. 6 . 

Quenstodt, 1808, Petrefactenk. Deutschlands, Brack, pp. 81, 82, 
t. xxxviii. tig. 42. 

Davidson. 1878, Mon. Brit. Foss. Brack iv. pt. ii, no. 2, p. 201, pi. xxix. 
fig«. 1-3. 

Kollier, 1017, M&n. Soc. Pal. Suisse, xlii. p. 148. 

Iloppe, 1922, Zeitschr. Deutscli. Paldstiuu-Vereina, xlv. p, 78. 

Diagnosis. —Costation coarse and angular, fold and sinus 
well developed. Brachial valve with four costae on fold and 
five on each lateral slope, pedicle-valve with three costae in 
sinus and six on each lateral slope. Umbo tapering and in¬ 
curved. Foramen circular, deltidial plates conjunct. Dental 
plates long, stout, and slightly divergent. Biachial valve 
with median septum extending for one-third of length of 
valve. 

Material. —Twenty-four specimens in a fair state of preser¬ 
vation. None showed internal characters. [B, 45377-93, 
45398-90.] 

Horizon.— Bajocian. 

Description.—Tli e number of coatee developed in each valve 
is a veiy constant character, unlike the German specimens, 
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m here there is enormous vacation both in the size and number 
of the costne. Hoppe (1922) noted the slight vaiiation in the 
specimens of this species, collected from the Bajocian beds of 
Sinai. It was uofc possible to obtain internal casts by the 
method of burning, and the generic relationship of the 
Palestine foun is unceitain. The shape and position of the 
dental plates resemble those of Cymatorhynckia . Buckman 
assigns the German specimens with doubt to his genus 
Cymatorhynckia . 

Dimensions of figured specimen. —Maximum height 21 mm.; 
max. width 23 mm.; max. thickness 18 mm. or 1 : 1*09 : 0*85. 

Remarks.—Hartmann (in Zieten) oiiginally described this 
species fiom the Uppev Infeiior Oolite near Gosheim and at 
lianas, Germany. Quenstedt (18G8) figuicd a typical 
specimen from the 44 Biaun Jura h” Davidson (1855) figured 
a similar foini from the Infeiior Oolite of Cheltenham. 
D’Orbigny (1850, 4 Piodiome,’ i. pp. 314 & 343) quoted 
It . <fuadriplicata from the Bathonian and Oallovian ot France, 
but Dealongchumps (1857), having examined Zietcn’soiiginul 
specimen and compared it with French specimens^ stated that 
tins Species does not occur above the Infeiior Oolite. Hoppe 
(1922) recorded it from the Bajocian of el-Mlch, Sinai. 

Genus Burmiriiynchia, Buckman, 1915, 
liec. Geol. Surv. Ind. xlv. p. 76. 

Daf. 1917, Palasontologia Indies, n. a. iii. p. 49. 

44 Hypotliyrid (beak massive, springing from a gibbous 
umbo, apex produced and incurving [foramen subelliptical, 
deltidial plates narrow, disjunct ]); slightly tiilobed ; multi- 
plicate ; dental jilates strong, much divergent, ventral muscle- 
area large, pynfortn, dorsal septum strong ; doisal muscle- 
area quadrifonu tosubciicular pattern-—the tVo anterior scars 
strongly maiked, making a coidato figure, being individually 
more or less pyiiform, bounded by well-marked diverging 
channels ” ($. 8. B.) t 

Burmirhynchia tumida y Buckman. 

(PI. XV. figs. 7 a, h.) 

JRhynchonslta concinna, Sowerby; David son, 1852, Moo. Brit. Foss. 
Brack, i. pt. iii. uo. 2, p. 88, pi. xvii. figs. 6 a, b. 

Terebratula cotwinna, Sowerby; Quenstedt, 1868, Petrefactenk. Deutsch- 
lands, Brack, pi. xxxviii. fig. 36. 

Mhynchomlla conctnna, Sowerby; Ssainocha, 1879, Denk.K. Ak. Wiss. 
Wien, xli. (2) pi. vi. figs. 10,11, 

Burmirhynchia Umida , Buckman, 1917, Pakeontologia Indies, n. a, iii. 
no. 2, p. 221, pi, xvii. figs, 6 o-c. 
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Diagnosis. —Outline trigonal. Brachial valve very globose; 
pedicle-valve flattened. Umbo massive; apex acute and 
incurved, hypotliyrid. Foramen oval; deltidial plates dis¬ 
junct. Brachial valve with broad, slightly raised, median 
fold, ornamented with eight aostce ; nine costas on each 
lateral slope. Pediclo-valve with median portion slightly 
depressed, but no true sinus, and twenty-seven costa* at the 
anterior margin. 

Interior shows a short median septum in the brachial valve. 
Dental plates strong and divergent. Other internal dia¬ 
meters unknown. 

Material. — One specimen showing external ornament. 
Dental plates and median septum seen through test. 
[B. 45301.] 

Horizon.—Bathonian. 

Dimensions of figured specimen.—Maximum height 23 mm.; 
max. width 24 mm.; max. thickness 19*5 mm. or 1: 1*04: 0*84. 

Remarks.—Davidson (1852) described and figured this 
species from rho Great Oolite of Cirencester. Buckman 
(1917) figured it from the Great Oolite of Fritwell, near 
Ajnhoe, Northants, and stated that its age was post-sui- 
contractum and pre-bathonica. Quenstedt’s specimen was 
obtained from the Braun Jura S of Krakau, while Szajnocha 
figured a similar form from the Balin Oolite of similar age. 

Burmirhynchia tumid a, Buckman ( = lihynchonella eon - 
cintta , Davidson, in part.), differs from Rhynchonella [Kalli- 
rhynchia] concinna , Sowerby, in having a flattened instead of 
a deeply sinuated pedicle-valve, therefore in having a greater 
thickness than A. concinna. The umbo in Kallirhymhia 
concinna is more erect and less massive than in liurmi - 
rhynchia tumida. The arrangement of the muscle-scars in 
tho two forms is quite distinct. It is probable that specimens 
from adjacent areas recorded as “ lihynchonella concinna” 
resemble the Palestine specimen of B. tumida . 

Fraas (1877, N. Jahrb. Mineral, pp. 22, 29) mentions this 
species from the Jurassic (Upper Drown Jura) of Mount 
llermon, but compares it to QuenstedPs figure (1868), which 
was quoted by Buckman in his synonymy of B, tumida ; it 
also lesembles the Palestine species very closely. 

The specimen of Rhynchonella concinna figured by 
Douvilld (1916, M^rn. Acad. Sci. Paiis, liv. pi. 1. fig, 21) 
iroui the Bathonian of the Moghara Massif is moie elongated 
and appears to have a less-marked fold in the brachial val ve, 
the anterior margin is not abruptly truncated as in B . tumida . 
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Family Terebratulidae. 

Genus Avonothyuis, Buckman, 1917. 

FalflDontologia Indica, iii. no. 2, p. 102. 

i( Epithyrid (beak rather small, rather short, subcarinate, 
foramen small, circulai, murginatc, aymphytium rather narrow, 
fairly well exposed) ; test finely punctate, with signs ot 
capillation in old age♦ sulcation of dorsal umbo occasional, 
but not persistent down valve in biplicates ; moiphogeny 
auicate, to rectiuiargniate trigonal, to paraplicate, with subse¬ 
quent elongation; muscle*tracks fairly long, sub-approximate.” 

Avonothyn* jordanensis , sp. n. 

Diagnosis. —• Outline roughly circular, with the length 
slightly in excess of the width. Beak-iidges obscure, epi¬ 
thyrid. Beak short and incurved, concealing the fused 
deltidial plates or symphytium in the adult stage. Foramen 
circular to ovul and labiate. Widest part of shell occurs a 
shoit distance above anterior nnugin. Brachial valve concave 
near umbo, but becoming very globose. Fedicle-valve con. 
vex. Anterior margin iuegulaily flexuous, but plication of 
valves never prominent* Shell-aui f ucc smooth, with nume¬ 
rous growth-lines. Anterior portion of shell capillate. 
Interior of brachial valve with strong median septum sepa¬ 
rating the narrow, slightly diverging posterior adductor scars. 
Two small oval musele-scara aie distinguishable near their 
anterior extremities, set close to the median septum. Ovarian 
markings distinguishable on the posterior lateral portions 
of this valve. Pedicle-valve with long narrow duluctois 
enclosing oval adductor scars. 

Holotype [B. 46302]. Paratypes [B. 45303, 45807]. 

Material. —Twenty-four specimens with shells preserved in 
beekite [B. 46306~27]. One specimen [B. 45307], an 
internal cast, showed muscle-scars of both valves* 

Horiton.—Bathonfan. 

Description.—Growtb^stages: brachial valve sulcate in 
early stages, with slight corresponding carination in the 
pedicle-valve; sulcation is more persistent and is traceable 
for 14 centimetres below the umbo. The valves then flatten 
sad develop a trigonal outline with plaue commissure. A 
broad rounded Cold is developed on each side of the median, 
flattened portion, which, again, gradually becomes sulcate, 
giving fins to a biplicate anterior margin* Tim amount of 
An w. & Mm, N, Hitt* Ser. 9* Vol. xV, 43 
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plication in the brachial valve is very variable, and in soino 
specimens folding commences at an early stage. 

Dimensions of figured specimens (1*1. XV.).— 


Fig. 1. Fig. '2. 

mm. mm. 

Maximum length .... 45*5 40*5 

„ width . .. 39 5 20*5 

,, thickness . . 32 28 


or 1:0*80:070 1 : 0*00:009 

Remarks. —The characters of this species agree veiy closely 
with those of the genus Avonothyris of Buckman. This 
genus was proposed fora number of British Bathonian species 
tiom Biadloid.on-Avon, many of them dwarfs. These species 
resemble A* jordanensis veiy closely in external form and 
posterior sulcatum of the brachial valve. Young forms of 
A . jordanensis are very similar to A . trigonata , Buckman 
(19J7, loc.cit. pl.xxi. figs. JOa-r). A . corpulenta , Buckuum, 
shows a considerable resemblance to A. Jordan ends ; the 
anterior margin, howevei, is more excavated and the umbo 
less incutved in the British species. The external shell- 
suifuce resembles that of Avonothyris ; the anterior capillatiou 
is also characteristic and the growth-stages are similar. In 
shape and position of the muscle-scars A . jordanensis 
resembles the genus Ilolcothyvis, Buckman. This genus was 
proposed for a number of Indian species, and resembles 
Avonothyris very closely. In Uolcothyria } however, the 
whole shell is capillate and the dorsal sulcus is continuous to 
the anterior margin. The small anterior adductors developed 
in A, jordanensis lesemble those of Uolcothyris . No second 
pair of adductois is shown in any specimen of Avonothyris . 
This may be due to the bad state of preservation of the 
British material, for in other characters A. jordanensis is in 
complete accord with the genus Avonothyris . A vaiiety of 
Terehratxda quillyensis , Bayle, figured by Douvill<5 (1916, 
Mem. Acad. Sei. Paris, liv. pi. vii. fig. 5), resembles A.jordan - 
ends slightly in outline, but the folding is more prominent 
and the growth-stages of the two forms are distinct, jA. jor¬ 
danensis resembles in shape and contour Terebratula retro - 
carinata, Rothpletz (1886, ( Palseontographica/ xxxiii. pi. ii, 
figs. £>), from the Brown Jura The folding and 

growth-stages of the two forms are distinct and the adductor 
gears are broader and longer in T. retrocarinata* A.jordan - 
ousts is distinguished from Epithyris maxillata (Sow.) by its 
shorter less incurved umbo, greater elongation of shell, aud 
difference of internal characters. 
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Genus IIkimia, Haas, 1890. 

Abh. d. Schweiz, pal. Ges. xvii. p. 87. 

“ Hypothyrid (beak short, stout, foramen rounded, sym- 
phytium hidden); morphogeny suleate to platio-perconvex to 
sulciplicafce (? paraplicate); [muscle-tracks narrow, approxi¬ 
mate almost parallel] ” (6\ S. Buckman } 1917, p. 103). 

Ileimia furciliensis (Haas). (PI. XV. tigs. 6 a-c.) 

Tevebratulafnrnliemw , Haftfl, 1890, Abh. d. Schweiz, pal. Goa. xvii. 
p. 95, pi. x. titffl. 1-4. 

Terebratula »tephani } Dav., var. furcilitmi« } Haas; Clcrc, 1904, Mom. 
Sue. Pal. Suisse, xxxi. p. 80, pi. iii. figs. 4 a-c. 

Hvimia futnUemU, Haas; S. S. JJuckm&n, J917, Paleaontologin,Irulica, 
n. s. ui. no. 2, p. 103 (list only). 

Tertbratuln fuvcilien$w } llaas; ftollier, 1918, M<5m. Soc. Pal. Suisse, 
xhii. p. 225. 

Diagnosis. —Outline elongate-ovnl, with length of shell in 
excess of width. Biaclnal valve depressed; pedicle-valve 
highly convex. Beak shoit, inemved, and concealing the 
tilled deltidial plates or symphytium. Beak-ridges not deve¬ 
loped. Umbonul slopes meeting at apex in angle of 72°. 
Shell smooth, with numerous growth-lines. Internal cha- 
lacfeis unknown. 

Horizon.— Batlionian, 

Description.—Growth-stages: the brachial valve is suleate 
near the umbo, and corresponding carination is developed in 
the pedicle-valve. Flattening of the brachial valve next 
occurs, with increasing convexity of the pedicle-valve. Both 
valves are now ciieular in outline, with a plane commissure. 
Biplication of the brachial valve follows directly on this stage, 
the folds increasing in width and prominence anterioily, and 
a median sulcus is formed between the folds. A deep sinus 
is also developed on the outer side of each fold, thereby adding 
to its elevation. A median fold is developed in the pedicle** 
valve corresponding to the median sinus of the biachial valve. 

Dimensions of figured specimen. —Maximum length 30 mm. ; 
max. width 24 mm,; max. thickness 17*5 mm, or 1; 0*8:0 58. 

Remarks. —This species was described by Haas from the 
Batlionian of Furcil, near Noiraigue, Val de Travers, in the 
Swiss Jliras. Rollier quotes it as being of Bradfordian age. 
The Palestine specimens agree in shape and dimensions with 
Haas’s figures and with actual specimens of Terelratula 
furciliensis , The incurvature of the umbo so as to conceal 
the symphytium, absence of beak-ridges, the flattening of the, 
brachial valve, convexity of the pedicle-valve, and anterior 
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biplication arc characteristics of this species and of llie genus 
Heimia . The folding in the Palestine specimens is slightly 
less prominent than in the Swiss examples. Haas places his 
species in the “Globata group,’* and ‘compares it with Tercr 
bratula ferryi fiom the Interior Oolite, figured by Davidson 
(1878, Mon. Biit. Foss. Bruch, iv. p. 189, pi. xvii. fig. 8). 
This species is narrowei in proportion to its length, and is said 
by Buckinan (1917, p. 11G) to belong to the penus Sphceroido- 
tnyris, while Terebratulu jurcihenais, from its external cha¬ 
racters only, is said to belong to the genus Iltimia . ltollier 
(1918, p. 225) compared this species with Tarebratnln cirmm- 
data , Deslongchamps, from which he considered it to bo 
derived. Fiom this species, however, IJtimia furciUensis is 
distinguished by its diffeiont growthostages. 

Ileimia jabbolensis, sp. n. (PI. XV. figs. 5u-c.) 

Diagnosis. —Outline elongate-oval, with length considerably 
gieater than width. Greatest width of shell occurs at a point 
midway along the length. Brachial valve flattened ; pedicle- 
valve convex. Beak short, slightly incurved, and in contact 
with brachial valve, not projecting beyond hinge. Beak- 
jidges vciy faint, Umbonul slopes meeting at apex in an^le 
of 108°. Shell smooth. Adductor muscle-scars of brachial 
valve short, narrow, and subparallel. Cardinal process low, 
lianow, and posteriory excavated. 

Holotype [B. 45304]. 

Material. — Thirty-three specimens well preserved and 
showing external characters. One imperfect specimen showed 
cardinal process and part of loop [B. 45439] [B. 45304, 
45328-60], 

Horizon. —Bajocian or Bathonian ? 

Description.*— Growth-stages: the brachial valve is sulcate 
near the umbo and the pedicle-valve slightly carinate. The 
brachial valve then flattens and the pedicle-valve becomes 
convex. Elongation follows on this circular plano-convex 
stage, and biplication is developed in the brachial valve. 
The folds are raised up on each side of the median flattened 
portion and become very prominent anteriorly. A strong 
median fold is developed anteriorly in the pedicle-valve and 
a shallow sulcus is formed on each side of the fold. 

Dimemiions of figured specimen. —Maximum length 35*5 nun.;, 
max. width 27 mm.; max. thickness 21*5 mm. or 1:07: 0*6. 

Remarks.— This species is distinguished from Heimiafurcili- 
jsmi* by its larger dimensions, greater width and convexity of 
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the brachial valve, shorter and loss incurved beak, and larger 
apical angle. 

Ileirmajabbokensis resembles very closely specimens figured 
by Davidson in 1851 (Mon. Brit. Foss. Brack, i. p. 54, 
pi. xiii. fig. 7) and 1855 ( loc . cit,, Appendix, pi. A, fig. 18) as 
Terebratula globata and 'Terebratula globota y var. jieischeri 
(foe. cit. iv. n. 137, pi. xvii. fig, 2) from the Upper Inferior 
Oolite of Cheltenham. The last-named specimen is one of 
the type-specimens of Oppel’s species Terebratula jieischeri. 
Oppel (185C, ‘Die Juralormation, 1 p.497) lemarks on the 
similarity of this species to 1\ globata , Davidson (1851, 
pi. xiii. fig. 7). The internal characters of this form is 
unknown, but T. jieischeri is said to have the internal cha¬ 
racters of the genus Cererithyris } Buckman (1917, p. 109). 
The umbo of Cererithyris fleischeri and of the other specimens 
probably referable to this species, but renamed by Rollier 
T. oppeli (1918, Mdm. Soc. Pal. ISuisse, xliii. p. 202), is loss 
incurved, and the symphytiuin is not hidden. The brachial 
valve is more convex than in fleitnia jahbokenris. The 
Palestine specimens also resemble Terebratula buckmaniana, 
Walker in Davidson, 1878 (foe. cit. iv. pi. xix. figs. 15& 17), 
also said by itollier to be a synonym of T. oppeli. 1 «re- 
bratula buctcmaniana is moie elongated and has less pi eminent 
plication in the brachial valve. Buckman (1917, p. 104) 
doubtfully refers this and similar species with which Hetmia 
jabbokensis would be included to thegeuus Hetmia , but statos 
that they may be genetically distinct. 

Genus Lobothyris, S. S. Buckman, 1914, 

Uencra of some Jurassic Brachiopoda, p 2. 

Def. 1917, he. cit, p. 107. 

“ Epithyrid (beak overhanging dorsal umbo, foramen more 
or less elliptical, in old forms labiate, sympbytium broad) { 
morphogeny aubconcavo-convex to biconvex, to elongate, to 
uniplioate, to sulciplicote—centronella to terebratula stage; 
muscle-tracks narrow, subapproximate 99 (& 8 . i#.). 

Lobothyris ventricosa (Davidson), non Hartmann. 

(PI. XV. figs. 4a~c.) 

Terebratula ventricoea, Hartmann (P), Davidson, 1870, Mon. Brit Foss. 

Brach. iv. pt ii. no. 1, p. 127, pi. xv. figs, 10, tl. 

Diagnosis.— Outline elongate-oval, with slightly convex 
biplicate brachial valve and highly convex pedicle-valve. 
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Pedicle-valve carinate posteiiorly. Greatest width occurs 
about halfway down shell. Bcak-ridgca obscure, epithyrid. 
Umbo shoit, incuived in senile stage. Foiamen ciicular to 
oval and labiate. Adductor muscU-tiacks of biachial valve 
long, nairow, and subparallel, and resembling those of Loho - 
thy ns. Median septum extends for one-third of length of 
biachial valve. 

Material.—Fouitcen specimens badly preserved in a liatd 
feiruginous sandstone. In one specimen [B. 45374] the 
muscle-scars and median septum of the biachial valve could 
bo seen through the test. [B. 453C1-G8, 45370-74.] 

Horizon.—B»j oci an. 

Description.—Growth-stages: the brachial valve is slightly 
concave near tlie umbo and the pedicle-valve is carinate, the 
carination persisting when the sulcation has died out. Both 
valves then become evenly convex, with circular outline and 
plane commissure. After conddeiable elongation a low 
median fold is developed in the brachial valve. This fold 
rapidly increases in elevation, and is then medianly depressed 
by a sulcus, giving rise to stiong biplication (sulciplication of 
Buckuian). In the pedicle-valvo a median fold corresponds 
to the sulcus of the biachial valve. 

Dimensions of figured specimen.—Maximum length 37 mm.; 
max. width 30 mm.; max. thickness 22 mm. or 1: 0*81 : 0*59. 

Remarks.—Davidson’s specimens were obtained from the 
Inferior Oolite of CiickW, Cleave, and Lecklmmpton Hills, 
Gloucesterdiiie. The Palestine specimens are associated 
witli Cymatorhynchxa (?) quadriplicata in Bajocian strata. 

This species resembles Terebratula ventricosa , Davidson, in 
its external form, dimensions, development, and in having 
internal diameters of the genus Loboihyi is, Buckman. 

In their early stages the Palestine specimens resemble 
Lobothyria buckmani, Davidson, from the Inferior Oolite 
(1851, Mon. Brit. Foss. Biach. i. p. 44, pi. vii. figs. 15 & lfi). 
This species is oval in outline and dorsally uninlicate, but 
does not develop prominent biplication as in Lobothyris ventri- 
cosa. The umbo in Lobothyrie bvekmani is longer and more 
incurved, and the two valves are less convex. In his descrip¬ 
tion of Terebratula ventricosa Davidson nueiies the identity 
of his species with that of Hartmann in Zieten (1882, * Ver- 
stcinerungen Wurtemburgs,’ p. 53, pi. xl. 2). Hart¬ 
mann’s species attains considerably greater dimensions, is 
elongate-oval in outline, but is dorsally Uniplicate and does 
not appear to develop biplication as in Davidson^* species. 
Deslongchamps (1873, Pal. franchise, Terr, jurassiques, Brach. 
p. 280, pis. Ixxiii.-lxxvi.) figures specimens similar to that of 
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Hartmann, but also includes some biplicate forms which 
appear to be distinct. Deslongehamps mentions the longi¬ 
tudinal stuation of the shell—a cluuactcr also shown in 
Hartmann's figure and probably representing capillation. 
This character is renmiked upon by Buckman (1917, p. 108), 
who suggests that Ilartmauu’s species belongs to the section 
u Capillatre” of his classification of Jurassic Terebratulas. 
Capillation does not occur in Davidson's species or in the 
Palestine specimens. Lobothyns ventricosa is distinguished 
fiom “ TerebraUda ” yerovalis, Sowevby, by tlie difference in 
shape of adductois of the Imicliial valve, in tlie more massive 
umbo tiuncated by a large foramen. Il is possible that 
Lohothyrib ventricosa is mentioned in fossil lists fiom adjacent 
areas as Terebraiula perooalis . 

Family Tsrebratellid». 

Genus Eudesia, King, 1850. 

A Monograph of Permian Fossils, p. HI. 

Eudesia cardium , Lamarck. (PI. XV. fig. 9.) 

Terebraiula cardium , l^amarck, 1819, Ilistoire Nat lire Lie des Animaux 
snns Vertebras*, vi. p. 225, no. 47. 

Terebraiula orbicularis, J de () Sower by, 1829, Mineral Conchology, 
vi. p. 08, pi. dxxxv. fig. 51. 

SoouIho;—D avidson, 1850, Ann. & Mag. Nat. Hist. ser. 2, v. p. 12, 
pi. xiv. fig. 47. 

Davidson, 1851, Mon. Brit, Foss. Bruch, i. p. 43, pi. xii. fig*. 13-18. 

Quenatedt, 1871, Petrefaktenkundo 1 leutschlanda, Brachiopodeu, p. 293, 
t. xlv. figs. 6.3-09. 

Davidson. 1878, loc. eit. iv. pt. ii. no. 2, p. 185, pi. xxiv. fig. 22. 

Deslongcnnnips, 1886, Palfoutologie fran^aise, Terrains Jurassiques, 
Bracluopodes, vi. p. 388, pi. vi. fig. 4, and pis. cxi.-cxiv. (includes 
several varieties). 

Haas, 1890, Abh. d. Schweiz, pal. Oos. Zurich, xvii. 2, p. 100, pi. x. 
figs. 8,9.* 

Douvilte, 1916, M$m. Acad. Sci. Paris, lv. p. 63, pi, vii. figs. 10-16, „ 

Material. —This species is represented by four well-pre¬ 
served specimens showing the characteristic shape and orna¬ 
ment [B. 45299, 45100-01]. 

Description. —The specimens show slight vauation in the 
total number of costae. One specimen with length 22-5 mm. 
lmd twenty-one coatee at the anterior margin. A second 
specimen with length 23 mm. had twenty-five costne. This 
character is also rather variable in European specimens. 

Dimensions of figtiredspecimen.—Maximum length 22*5 mm.; 
max. width 20 mm. ; max. thickness 14*5 mm. or 1: 0*8: 0*6. 
Horison.— Bathonian. 
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Remarks.—This species is widely distributed in the 
Buthouian of Europe. In Great Britain it occurs in the 
Great Oolite, Biadford Olay, and Forest Marble. I)ouvill£ 
{1916! p. 63) records Eudesia cardium from the Moghnra 
Massit in the Sinai Peninsula. Hoppe (1922, Zeitsch. 
Deutsch. Palastina-Wrems Leipzig, xlv. p. 101) describes 
this species fiorn el-Mlcii, Sinai. 

No specimens of either Eudesia plana , Hoppe, or of E . car - 
dioidfs, Douvilld, were obtained 1m mi Palestine, although 
both species were associated with E. cardium in the Bathonian 
of Sinai. 


EXPLANATION OF PLATE XV. 

(The figures are all of natural size.) 

Fig. 1. Avonothyri* Jordantmw, sp. n, [15. 45303.] I Vi retype. 

Fig. 2. Avonothyrisjordanenm , sp. n. [13 45.'K)2.J llolotypo. a, dorsal 
view, showing shell preserved m beekit^ ; 6, lateral view; e, an¬ 
terior view, with brachial valve uppermost. 

Fig. 3. Avonothyris jordanm$i$ f sp. n. [B. 45307.] Paratype. tf, in¬ 
ternal cast, showing posterior and anterior adductor scars of 
brachial valve and median septum; 6, internal cast, showing 
diduct or and adductor muscle-scars of the pedicle-valve. 

Fig, 4. Lohothyris venfricota (Davidson). [B. 45374. J Immature speci¬ 
men. a , dorsal view, showing muscle-scars and median septum ; 
1 , lateral view; c, anterior view, showing uniplication of brachial 
\alve and initiation of median sinus. 

Fig . 5. Heimia jabtwkensis sp. n. [II. 45304.] Ifolotype. a, dorsal 
view, showing biplication ; b, lateral view; c, anterior view, 
with brachial vahe uppermost. 

Fig. 0. Heimia furcihentu (Haas). [II. 45376.1 a , dorsal view ; b, lateral 
view ; c, anterior view, with flattened brachial valve uppermost. 

Fig. 7. Burmirhynchia turnida , Buckman. [13. 45301.) dorsal view ; 

b t lateral view, showing gibbous umbo with incurved apex and 
convex pedicle-valve. 

Fig. 8. Cymatorhynchia (P) (jiiadriplicata (Hartmann). [B. 45300.] 
a, dorsal view; b , lateial view : c, nnterior view. 

Fig. 9. Eudcda cardium (Lamarck). [Ik 45299.] 


XXIIJ.-A Note on some Differential Character* between 
Galeodes nntbs, C. Koch % and allied Species. By A. A. 
Birula, Zoological Museum of the Russian Academy of 
Sciences. 

Galeodes arabs, C. Koch, seems to spread over a very wide 
area, which includes all the countries of North Africa from 
Algeria to the Indian Ocean, ns well as S.W. Asia and the 
p *ninsula of Arabia *. Doubtless this specie* is not the same 
♦ Pocock, It. 1., Ann. & Mag. Nat. Hist, set. 6. vol. rvi. t>. 77 (1890b 
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throughout this entire large area, and it probably forms local 
races in many of its parts, as is generally observed in the 
case of widely distiibuted species. However, the existence 
of such races in G . arabs has not been stated yet; therefore 
I consider it opportune to give a detailed description of the 
local race of G. arabs inhabiting the north-east corner of 
Africa, especially as there is no detailed desciiption of this 
race in the literatuie, neithei is there any detailed com- 
paiison with allied species. Such a companion seems to me 
the more nece^saiy, ns a careful examination of the specimens 
of Yr. arabs from different parts of Noith Afiica has shown 
me that this species possesses a whole series of chaiacteis 
which make it easy to distinguish this species from G. arane- 
oules , Pall., and <?. grcrcus, (\ Koch, with which it was 
frequently confused. Unfortunately, I have no specimens of 
G . arabs which, eompaied in the same way, could be taken 
as topotypes (the type of this species, as is known, is derived 
from Arabia*, the locality not being moie definitely known), 
therefoie I could not state whether time exist any points of 
difference between G . arabs from North-east Africa and 
typical specimens from Arabia. 

G. arabs from Noith-east Africa is a large and strongly 
built Solpugid, which is not inferior to U. araneoides in that 
respect, but differs from the latter in its legs being con¬ 
siderably longer and, in genet al, stronger, which is especially 
striking when comparing the males of both species. In 
colouring botli species differ from each other but slightly ; 
the legs in G . arabs are usually not so intensely colouted 
with blackish brown as in 6r. araneoides. The mandibles 
(fig. 1) in the male 6r. arabs are slightly stronger, and the 
jaws are relatively longer ; the distal part of both jaws 
devoid of denticles is strongly bent and thinner; the'lower 
jaw is armed between the two chief denticles only with two 
intermediate denticles, of which the posteiior one is not mofo 
than half the site of the anterior chief denticle—the posterior 
intermediate denticle being quite small, and very much 
smaller than the anterior intermediate denticle. A large adult 
male of G . araneoides ^ (fig. 2) is provided on the lower 
jaw with three or four Intermediate denticles, which are all 
comparatively small and very gradually diminish poste¬ 
riorly ; betides, the anterior intermediate denticle in this 
case is also considerably smaller than the anterior chief 
denticle. A very good distinctive character for G . arabs is 

* Koch, C. L., Archiv fur Naturgssch. vol. iii. (1), pp. 358 & 355 (loc, 
typ, “ Arabian ”); id. Die Arachnioen etc., vol. xv. 1B4H. p. 85, fist. 1470. 



Fig. 1.— Right inaudible of a male G . avals (Ab}«^inhv, JInrar), external 
aspect. 

hig. 2.—Fight mandible of a male G, avamoules (Caucasus, Lake 
Goktslia); external aspect. 


Fig. .*b 



A. Setro in the middle of the interior side of the mandible in G. arttls 
(Haror), B. Similar setas in G. ataneoides (Caucasus). 




between (Unicodes aiabs and allied Species . 105 

presented by setce of a special form (fig. 3) on the interior 
side of the mandible occupying the middle of it ; these 
seta3 mo short (fig. 3, A), thick, nearly cylindrical, and 
aie provided on their blunt rounded end with a fine hair 
that is twice or once and a half longer than the formei ; 
besides, thi\ hail is not attached to the very apex of the basal 
thickened part, but is fixed to it somewhat laterally# All these 

Fig. 4. 



Flagella: A, in O. arabt (Harar); B, in <7. araneoide a (Caucasus); C, in 
(J. caspiui (Transcaspian region, Kuahka). 

set®, so peculiar in shape, are geniculate at the base and 
directed forwards parallel to each other ; their number is 
about 15-18# Such a form of these setai seems to be peculiar 
only to arable as in <?. ararutoides , Pall., G • gr&cus y 
C# Koch, and G . caspius , Sir,; similar setce on the internal 
surface of the mandible are cylindrical only in the basal 
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tliird of their length ; further to the ond they attenuate very 
gradually, and assume the form of a long filiform appendage, 
as may cleaily be Seen in the accompanying figure (fig. 3, B). 
In these three species the setae differ from eacli other only in 
the degree of the attenuation of their transitory portion 
between the end of the thickened basal part and the base of 
the terminal hair. The flagellum also differs considerably in 
form in the males of G. arabs from that in G . araneoides^ 
G. caspius, and the allied species—namely, in G. arabs the 
scapurn (fig. 4, A) is hardly longer than the pedunculum, 
not more than one-fifth of its total length ; besides, the 
scapurn nanows nearly uniformly towards the lmse on both 
its edges and gradually passes into the pedunculum, so that 
the scapurn is not provided with an expansion on its upper 
edge, which renders it asymmetrical, as in G . araneoides 
and (?. caspius (fig. 4, B and C). In these species, as well 
as in G . grcccus, the flagellum is knife-shaped— i. e., with n 
distinctly widened upper edge and nearly stiaight lower 
edge; besides, in these species the pedunculum is relatively 
much shorter — /. e., in G . araneoides and G . grcrcus 
nearly twice, and in G. caspius more than twice. The head 
in all the species named is trapezoid, but in Q . arabs it is 
above, between the ocular tubercle and the posterior margin, 
more regularly convex, nearly semicircular when viewed from 
the side; whereas in G. araneoides the upper part of the head 
is less convex, and immediately posterior to the ocular 
tubercle, on the occiput, it is nearly flat. The ocular tubercle 
in G. arabs is comparatively large, high, with large eyes, ihfc 
space between which is slightly less than the diameter ot the 
eye—for example, in two specimens of either species, with 
the same width (about 10 mm.) of the anterior margin of the 
head, the width of the ocular tubercle in G . arabs is 2*2 mm. 
and in G> araneoides 1*8 nun. 

As has been mentioned above, the mandibles and all the 
appendages in G. orals are distinctly longer and thinner in 
comparison with the length of the trunk than in G . arane¬ 
oides; thus, if we compare two specimens of either species 
of about the same size, the dimensions of the mandibles and 
that of the appendages will be as follows:— 


Width of head.. 

Length of mandible. 

M femur of palpi 

» tibia „ 

„ metatarsus of palpi 

„ tarsus „ 


O. arabt. 

G, araneoides. 

mm. 

mm. 

10-0 

1(M) 

13'8 

12-3 

242 

20*0 

22-2 

1C‘0 

lfi-0 

120 

87 ' 

35 
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between Galcodes arabs and allied Specie*. 

The palpi in both the above-named species are neatly 
similar, armed with spi triform setseand marginal spines, except 
that in G. arabs the metatarsus is armed with seven paiis 
of marginal spines and the cylindrical spines of its lower 
side are relatively longer and thicker, and are set further 
from each othei— i. e. y not so close as in 6 . araneoides. On 
the metatarsus of the pul pi in G. arabs the distal pair of 
marginal spines is of nearly equal length with the diameter 
of the end of this segment, and slightly longer than the 
preceding pair of marginal spines ; in G . araneoides , ou 


Fig. 6. 



B. 


Hcale-ahaned astro on the lower surface of the tarsal segments of the 
fourth pair of legs in the male : A, in O . amhs (Abyssinia, llarar); 
B, in G. araneoides (Caucasus, 0 Jktshaj. C, a group of the sarng* 
set ro from the tarsus of G. oaspim (Transcaspian region, Kushka), 

the contrary, this pair of spines is visibly longer than the 
diameter of the transverse section of the segment and nearly 
twice as long as the neighbouring pair of spines. A visible 
difference between the two species is observed in the structure 
of the tarsus of the fourth pair of legs: in G • arabs the 
segments, as well as the claws and marginal spines, are 
relatively longer and thinner than in G> araneoides ; besides, 
the peculiar scale-shaped setae on the lower side of the tarsal 
segments in the male G, arabs are of a different form to 
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those in G. araneoides —in the former species (fig. 5, A) 
they avo comparatively wide, abruptly pointed, more nar¬ 
rowed towaids the base, and they are not closely set, 
whereas in the latter species (fig. 5, B) they are narrow, 
become pointed gradually, and slightly narrowed towards 
the base; G. yrivcus is distinguished from these two species 
by its scale-shaped setae becoming pointed on a still greater 
length than in G . araneoides , with a neaily filiform ending ; 
for the rest they resemble those of G. araneoides • Thus, in 
all the species named above the scale-shaped sotne on the 
lower surface of the tarsus of the fouith pair of h*gs are moie 
or less pointed ; as concerns the typical race of G. caspius, in 
that species these set&j differ sharply in their form (fig. 5, C), 
for they are long, wide, slightly narrowed towards the base, 
and blunted or rounded at the apex. 

The armature with marginal spines on the locomotor legs 
in G . arabs is as follows:— 


Second and third leg . ♦ 
Fourth leg . 


Metatarsus: 
1+1 +14-14*1 
1 -f-2 

0 

J+2+2 


Tarsus: 
14*24-2 

24-24-2/2/0 


In G . araneoides the armature of tho second and third 
paiis of legs on the tarsus is mostly 2 4-2 4*2, rarely 1+24*2, 
and of the fourth pair of legs on the tarsus 2+ 2 +2/2/0. In 
G. caspius the annatuie of the second and third pairs of legs 
on the tarsus is 2 + 2 + 2, and of the fourth pair of legs on 
the tarsus 2+ 2+ 2/2/2. 

In addition to all tiie above-named characters that serve to 
distinguish G . arabs from G . araneoide there is another ono 
which is very suitable for that purpose—namely, the presence 
of the so-called ctenidia or ctenidial *tt(v on the lower surface 
of the abdomen in G. arabs and their complete absence in 
G. araneoides ; the ctenidia are situated in G . arabs, as 
usual, on the posterior margin of the fifth abdominal sternite, 
mostly symmetrically oil both sides from the median body- 
line to the number of ten to fifteen or more ; they are 
arranged in one simple tiansverse row, slightly retiring 
from the margin of the segment, set closely, and of a reddish 
colour, on account of which they are distinctly visible among 
the light yellow hairs covering the lower surface o£ the 
abdomen; their length is about 2^0-2*5 mui. ; they are 
thicker than the surrounding hairs and setae, flat, slightly 




199 


between Galeodes arnln and allied Specie*. 


widened in the middle, nai rowed towards the base, and 
pointed at the end. In the large old specimens of 6r. aniha 
the ctenidia aie often present also on the remaining suiface 
ot the fifth sternifce, being irregulatly arranged, but more or 
less symmetrically, on either side of the median line of the 
segment; in some cases separate ctenidia are sparsely 
distributed on both the neighbouring (fourth and sixth) 
stomites. In O. yracus the ctenidia aie also piesent, whilst, 
on the contrary, in 0 . caspius (at any rate, in typical 
specimens) and in the northern races they are absent. 

The female of ff. arabs diffeis fioni the females of the 
allied species in characters loss distinctly expiessed than in 
tho male; noveltheless, theie exist a series of quite clear 
distinctive chaiacteis, which smve to distinguish femalo and 
ymm * specimens of this species from those of O . arabs 
without any difficulty. These characteis are compared iu 
the following table :— 


Galeodes arabe, f\ Koch, 5? • 
(Abyssinia, Ilarai.) 

1. On the upper jnw between the 
two chief denticles— i. c. t between 
the third and tifill largo denticle** 
—theie is one intermediate den¬ 
ticle, but posteriorly to the lattu 
there is no space devoid of den¬ 
ticles. 

2. On the lower, mobile jnw, 
between both chiei denticles, are 
sot two intermediate denticles, the 
posteiior one being considerably 
smaller than the anteiiur; behind 
theie is no space devoid of denticles. 


3. The snmifortn setae in the 
middle of the intomal surface of 
the mandible are the same as in 
the male—» <*., of cylindrical form 
at the apex, bluntl} rounded, and 
provided with a line hair asym¬ 
metrically situated (fig. 3, A). 

4 On the metatarsus of the 
pedipalpi the marginal spines 
(lig. 0, A, b) ore much longer than 
the diameter of the segment at the 
point of their attachment, and be¬ 
come pointed gradually; the mar¬ 
ginal setae situated between them 
are nearly as thick as tho spines 
(lig. 0, A, v). 


Galeodes araneoides (Pallas), 9 • 

(Caucasus, the vicinity of Lake 
(ioktsha.) 

1. On the upper jaw between 
both chief denticles—i. between 
the thud and sixth large denticles 
—theie are two intermediate den¬ 
ticles, the posterior one being much 
smaller. 

2. On the lower, mobile jaw, 
between both rhiet denticles, me 
set three intermediate denticles, 
gradually diminishing backwards; 
when there are only two inter¬ 
mediate denticles, there exists be¬ 
hind them a space devoid of den¬ 
ticles. 

3. The spimform setm in tho 
middle of the external surface of 
the inaudible very gradually at-* 
tonuate towards the end, as in the 
male, ink) a line hair (tig. 3, 11). 


4. On the metatarsus of tho 
pedipalpi the marginal spines 
(tig. 0, B, c) are shorter than the 
diameter of the segment at the 
point of their attachment and 
abruptly poiuted; the marginal 
so tee situated between them aie not 
thickened, very tine, and have tho 
appearance of long hairs (tig. G, 
It, c). 
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Galeotin arabs, C Koch, 2 • 
(Abyssinia, liar nr.) 

6. The unpaii ed seta (fig. 0, A, a) 
on the internal surface of the tarsus 
of the pedipalpi is distinctly thick¬ 
ened. 

6. Tibia of the pedipalpi is visibly 
longer than the mandible. 

7. The length of the metatarsus 
of the pedipnlpi is visibly greater 
than the width of tho head at its 
anterior (frontal) margin. 

8. Tarsal segment* of fourth pair ' 
of legs long and thin and armed 
with marginal spines, the length of 
which slightly exceeds the dia¬ 
meter of the segment. 

9. The second and third pairs of 
logs are armed on tho tarsal seg¬ 
ments with 1 +24-2/2:=: 7 marginal 
spines. 


and adud Sjwcte*. 

Galcotlet ararteoidtit (Pallasl, 2* 

(Caucasus, the \ icinity of Lake 
Goktsha.) 

5. The unpaired seta (fig. (1, R,«i) 

1 on the internal surface of the tarsus 
| of the pedipalpi is thin and has the 
earanee of a hair. 

. Tibia of the pedipalpi is more 
; or less shorter than the mandible. 

7. The length of the metatarsus 
of the pedipalpi is not greater than 
tho width of the head at its ante¬ 
rior (frontal) margin. 

8. Tarsal segments of fourth 
pair of legs comparatively thick¬ 
ened—t. e, H thick and short,—armed 
with marginal spines, the length of 
which does not exceed the diameter 
of the segment 

9. The second and third pairs of 
| legs are armed on the tarsal seg¬ 
ments with 2 *f-2H-2/2*=8 marginal 
spines. 


Fig. fi. 



The last segments of the pedipalpi of a female viewed from the interior 
side: A,, in G . arabs (Ilnrar); B, in G , araneouhs (Caucasus), 
a, unpaired seta of tarsus ; b , marginal spines; e, marginal sotno. 


On Acari of the Family Gamnsidm. 
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XXIV .—Acari of the Family Gamasidae: new and rare 
British Species • By the Iiev. J. E. Hull. 

[Plato* XVI.-XIX.] 

With two exceptions (II, 23) the species enumerated below 
arc figured on the Plates under the numbers prefixed to their 
names in the text. 


Subfamily UaorovrxjB. 

Dr. Berlcse's ‘Intornoagli Uropodidse' (1917), which I had 
not seen when my list of British Garaasidae was published 
in 1918 (Trans. Nat. Hist. Soc. Northd., &c., new series, 
vol. v. part 1), makes a few changes necessary in the nomen¬ 
clature and classification I then followed. In the first place, 
the genus Trachytes is to be included here (along with 
Uroseius and others), instead of being numbered with the 
Zerconime. The name Dinychus disappears, as Kramer's 
tvpe does not seem to be congeneric with the rest; and for 
these the name Prodinychus will stand (type, fimicohi, Berl.), 

Moreover, it appears that by following Bcrlcsc in writing 
Cyllihano , Heyden, I have fallen into error. I have not 
Been Hoyden's paper (‘ Isis/ 1827), hut Dr. Sig. Thor assures 
me that Heyden wrote 4 ‘ CyltiBa no./’ where “no.” is his 
abbreviation for “ nobis." The true name of the genus is 
therefore Cylliba. 

Furthermore, it turns out that Halurupoda interrupts , 
Ilalb., is identical with Berlese's Phau/odtnychus repletus . 
Other corrections and additions appear below. 

1. Urodiaspis persimilis, sp. n. (PI. XVI.) 

This is the species recorded by me (op, cit . p. 49. no. 25) 
as Urodinychus tectus , Kramer. 1 was aware that it did not 
square with Kramer's species in some points, and I am now 
satisfied that the difference was not accidental, for 1 find 
there are other differences, and the two species are not even 
of the same size. The existence of two species, evidently 
congeneric—perhaps even a third,—reconciles me to the 
adoption of Berlese's genus. 

2. Urodiaspis anomalus, sp. n. (PI. XVI.) 

I place this under Urodiaspis with great hesitation. I 
possess & single female which shows the small secondary 
dorsal scutum; but the main scutum lacks the median ridge 
Ann, <6 Mag • N. Hist* Ser. 9. Vol xv. 14 
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(present in both tectus and persimilis), has the chaetotaxy of 
Liodinychus , and is continuous with the marginal scutum 
in front. Moreover, the marginal scutum is interrupted 
l>ehind precisely as in Phaulodinychus minor, IIalh. There 
is not a real pengcnital scutum, but the epigynal valve is 
enclosed by a chitinous rim which follows its outline 

The uniformly convex dorsal scutum is well clothed with 
short hair*? following the usual disposition of Liodinychus 
along the middle line—that is, following a median baud 
which spreads more or less fan wise behind. The actual 
margiu of the dorsum appears to be continuous with the 
ventral scutum; therefore the lateral scuta are a little 
distant from the margiu. 

The epigyual valve is of rather unusual shape. From a 
narrow rounded extremity in front the sides diverge 
uniformly backwards and then arc rather suddenly turned 
inwards before continuing to the posteiior margin. 

One example only, taken in West Allendale, Northum¬ 
berland. 


UnoniNYCHrs, Berk 

Bcrlese has set up three subgenera, of which two are 
European— Oodinychus: type, jantti, Berk; Liodinychus : 
type, kraintrn, G. It. Can., the type of the genus being 
carhiatvs , Berk In Bntaift Oodinychus is represented by 
the type-species; but the rest eati hardly be associated with 
kramtru or with ca?tnatus ) as the following classification 
will show :— 


i. Mjrmecophilous species. 

§ 1. [ Uiodtnychm r, s.s. Not British.] 

§2. Oodinychus. One British species. janeti . 

ii. Free-living species. 

§8. Liodinychus , Ventral scutum divided tians- 
vorsoly in front of the anus (as in Uropli~ 

tella ), One British species . kramerii . 

§4. Ventral scutum undivided; epigyual valve 


miming to a long point in front, reaching 
or passing the stomal fore margin. British 

species.. campomolcndmus, punctatimmvs, 

ovalts , t ho riant lucuius, sartor, hiqmdratm, 
55. Vontral scutum undivided; epigynal valve 
. broadly rounded in front, barely reaching 

coxm n. British species. roesus, wduus, urinteiti. 

§0. Ventral scutum undivided; epigynal valve 
narrowly rounded in front, reaching the 
middle of coxae ii. Dorsal margin crenu- 
late. British species (both from moles’ 
wests) .., minusmfas, smiifs. 
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Of the species in § 6 only the females are known. It is 
pretty certain that a knowledge of both sexes will result in 
the formation of a new genus. For the present, however, 
they may be regarded as a subgenus under the name of 
Pseudodinychus . For my own part I should have preferred 
to leave the rest undistinguished ; but that would link 
them directly with carxnaius , which would be utterly mis¬ 
leading. Since they must have names, let § 4 be honcho - 
thura and § 5 Cyclothura . 

Biquadratus, viduus , similis , and winterii have been de¬ 
scribed (‘ Vasculum,’ vii, pp. 18,19), but not figured. Figures 
are now given (PI. XVI. figs. 33-36). 

3. Uropoda berniciensis, sp. n. (PL XVII.) 

Length of female 570 p ; breadth 180 p. Male unknown. 

Body elliptic, nai rowed before and behind, broadest a 
little behind the shoulders, which are not very prominent. 
Dorsal scutum brown, smooth, but not shining ; sette very 
few. The hind margin is quite straight. The small pos¬ 
terior shield is narrow oblong, but slightly eouvex behind. 
Opposite to it the marginal scutum is much narrowed, 
leaving a considerable space between ; from the point 
where the narrowing begins and nearly to the middle of 
the lateral margin the marginal scutum is reflexed over 
to the ventral surface. 

The epigynal plate is a narrow ellipse, truncate behind. 

A single female, Fatfield, Durham (ft. S. BagnaU). 

4. Uropoda corticalis > sp. n. (PI. XVII.) 

Length of female 000 p ; breadth 880 p, Male unknown. 

Very broad at the shoulders, though the greatest breadth 
is, as uslial, near the middle of the body ; but it is not so • 
much greater than the breadth at the shoulders as in either 
obscura or bemiciensis. The dorsal scutum is oblong with 
sides nearly parallel; as a result, it overlaps the marginal 
scutum for a considerable distance in its posterior half. The 
surface is smooth and wHl clothed with erect spiny hairs, 
three series on each side* Thero is a series of similar hairs 
on the marginal scutum, and auotlier on the margin itself. 
The small posterior scutum is trigonous. 

The epigynal plate is nearly oblong, circularly rounded 
in front, truncate behind. 

Females uuder bark of a fallen ash-tree, West AUcudale, 

It* 
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5. UroboveUa obovata , Berl. (PI. XVI.) 

Northumbrian examples of this species, taken with 
Formica fusca, considerably exceed the dimensions given by 
Berlese, though still falling short of the size of notabilis . 

As the nymph has hitherto escaped observation, I give 
figures of it (first stage ; the second resembles the adult). 

6. Uroplitella donisthorpii , Hull. (PI. XVII.) 

Taken by Donisthorpe with Myrmicu spp., and originally 
recorded as U. ovatula , Berl. A description has already 
been given ( fc Vascultim/ vii. p. 18), but without figures, 
which are now supplied. 

7. Urodiscella signal a , Hull. (PI. XVI.) 

Easily recognised by the pitted dorsum and the very 
narrow marginal scutum. For description, see Trans. Nat. 
Hist. iSoc. Northd., &c., new series, vol. i. part 1, p. 50. 

8. Prodinychus delectus, sp. n. (PI. XVII.) 

Length of female 630 /a ; breadth 380^. Male unknown. 

General form of P . vartismiihii, but the prodorsum is less 
acute in front and the colour is darker. The dorsal scutum 
is very definitely divided from the marginal in front, less 
distinctly behind, where the marginal (as usual) is very 
much narrowed. Two parallel ridges traverse the disc 
longitudinally, vanishing forward, but spreading into a 
rounded area behind. In the hollow between them and on 
either side of them the surface is faintly pitted, but there 
do not appear to he any hairN. The lateral rim is irregularly 
crenate, and the sides converge to a bluntish point in front. 
The marginal scutum is externally crenulate all round, and 
of uniform width everywhere except along the posterior 
rnargiu. It is fringed with a series of short fine spines. 

The epigynal plate is of the ordinary quadrate form, 
broader behind than before, rounded at the angles and along 
the anterior margin. 

Two or three females under bark of a dead ash, West 
Allendale. 

40. Prodinychus longiforis, sp. n. (PI. XVII.) 

Length of female 820 /j,. 

General appearance of fimicola , but prodorsum more 
acute. The dorsal scutum is oblong, rounded in front, 
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truncate behind ; covered with pretty large punctures. It 
is everywhere quite separated from the marginal scutum. 
The dividing furrow is a mere suture in front, but at the 
sides expands to more than half the width of the marginal 
scutum, finally disappearing at the posterior angles, where 
the boundary between the two scuta is a straight line, 
surmounted by a transverse row of four bacillar setie. A 
little distance in front of this is a parallel line, which 
sweeps forward at each end to run to the margin. In the 
obtuse angle thus formed stands a spiny seta. A series of 
similar spines stands in the lateral furrow, projecting 
obliquely over the marginal scutum, on the outer rim of 
which is an exactly similar series. 

A transverse furrow r immediately in front of the anus 
divides the ventral scutum into two parts, both densely 
punctured like the dorsal. So also is the genital val\e, 
which is of quite umenial form for a Prodinyr.kus, being an 
elongate ellipse, truncate behind. 

The peritreme is considerably extended behind the stigma. 
Forward it makes a simple quadrate bend towards the body- 
margin and then continues its original course. 

West Allendale, in manure. 

Subfamily AtrncyNornoKrNM. 

9. Antmnopkorus foreli , Wasm. (PI. XVII.) 

The female has been on record (Messrs. Donistborpe, 
Crawley, and Buxton) for some tunc for the south of 
England, but apparently the unknown male did not turn 
up until quite recently. It makc*> its home with Lasius 
»pp. The male is 1080 p long and 710/4 in its greatest 
width. With a figure of the mandible I include a sketch 
of the stigma and its connections. The peritreme, which 
occupies the usual position, is characteristic of the subfamily 
—externally cylindrical, internally a spiral of quadrate 
cross-section. 


Subfamily Lmlaptisju. 

10. Euldilapt affinis , sp. n. (PI. XVI.) 

This is the species recorded by me under the name of 
Lalaps echidninuSy Tierl. The latter is not a EuUelaps at all, 
but a genuine L&laps. 

E ♦ affinis is very near indeed to E . siabulans , K., but the 
female may be distinguished by the form of the sternal 
icutum which is nearly straight behind. Of both sexes the 
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cuticle is more scabrid, and the pubescence less dense but 
stronger. The genital scutum of the female is nearly 
circular behind, whereas in E. stahularis it is more or less 
trapezoid. Larva and nymph are probably parasites on 
rodents. 

11. EuMaps laptdartus , sp. n. 

Length of female llOO^u.; breadth GOO ju. 

The form is a broader oval than in £. stabularis, with 
prominent shoulders ; also the surface of the scuta—both 
dorsal and ventral—is smoother and distinctly reticulate, 
sparsely clothed with curved hairs. 

The sternal scutum extends to the fourth coxie, and the 
hinder margin is overlapped by the genital scutum in all 
its width. The reticulations are smaller than those ou the 
other two ventral scuta. The genital shield resembles in 
form those of E. a flints, hut the only hairs are three lateral 
on each side. Posterior margin wide, straight, parallel to 
and almost touching the anal scutum. The latter is trian¬ 
gular with rounded angles, not twice as long as wide. 

Under stones, West Allendale. Male unknown. 

12. Lasiosetus cristatus , sp. n. (PI. XVIII.) 

Length of female 410/a; width 280/x. 

Outline of dorsum elliptic-oblong, abruptly narrowed at 
the shoulders, leaving the latter conspicuously prominent. 
Three series of thickened slightly pectinate setae on each 
side. Vertical seta; broadly pinnate. 

Sternal scutum reaching laterally to the middle of 
coxa iii., but deeply excavated behind ; its surface scored 
with fine longitudinal striatums. Genital scutum rounded 
in front, broader and truncate behind ; sides concave. 

Outline of ventro-anal scutum subcircular, flattened in 
front, where it runs parallel to the hind margin of the 
genital scutum. Length 130/x ; breadth 108 The surface 
is transversely striate or wrinkled. 

Male unknown. Females taken at Hunter's Tryst, Mid¬ 
lothian, by the lute Mr. W. Evans. 

18. Lasioseius jvgatus , sp. n. (PI. XVIII.) 

Length of female 580 p ; breadth 890/a. 

The outline of the body is oval, and the dorsal scutum 
does not cover the whole of the dorsum; it is somewhat 
oblong in form and reaches the margin in all its width 
behind—elsewhere only at the shoulders. The surface in 
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finely reticulate, and bears six rows of clavatc seta*, with 
four rather larger setae on the hind margin. Similar setie 
occur on the legs. The rest of the marginal setae are much 
smaller^ thickened, but hardly clavate. 

West Allendale! females only, in nest of shrew. 

14. Ameroseius sulcatus, sp. n. (PL XVIII.) 

Length of female 500 p; breadth 350 

Elliptic-oblong, more or less sercouitomi. The dorsum 
is flattened and abruptly depressed near the hind margin. 
Two longitudinal furrows run forward from the boundary of 
this depression straight and parallel. The surface is scaurid 
and liears slender curved spines on the posterior half of the 
dorsum, chiefly marginal. Each dorsal furrow bears a 
straight spine at its posterior extremity. 

The legs are uniformly clothed with short hairs. 

Ambleside, a siugle female. 

LPamirs, gen. nav 

General characters of Hypoaspi* , but there is a lino of 
division between the sterno-genital scutum of the male aiul 
the subcircular anal scutum ; the sternal scutum of the 
female is deeply excavated belaud, both genital and anal 
acuta pretty large and subcontiguous ; no lateral scuta, but 
a pair of minute linear scutella behind coxa; iv. 

Type: futcipt* (see below). 

15. Laliphu fuscipe sp. n. (PL XVI.) 

Male, 1000/i long, 720 p wide; female, IlOO/i long, 
740 p wide. 

Body slightly obovate, hardly shouldered. Cuticle smooth, 
yellow-brown. Dorsum strongly arched, seta* few, mostly 
lateral. 

Leg* rather long, their seta? spinous ; all the articles dark 
brown, except the coxa* which are of the same colour as the 
body. Tarsus i. nearly cylindrical, very little narrowed at 
the apex. 

Venter of the female with scuta of the same colour 
as the dorsal. Sternal scutum deeply excavated behind to 
accommodate the genital, scabrid, with two pairs of transverse 
setae. Genital scutum broadly bottle-shaped, glabrous, 
truncate behind, where it is nearly in contact with the anal 
scutum. The latter is truncate in front, rounded behind, 
slightly longer than broad. 
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Epistomc rounded and finely crenulate. 

Swanage (/i. S . Buynall). 

Very like Hypoaspis myrmecophilus , but easily distin¬ 
guished by the form of the ventral scuta and the dark legs. 

16. Laliphis birksianus, «p. n. (PI. XVIII.) 

Length of female 780 p ; breadth 510/a. 

In general form very like the preceding, but body and 
legs are of the same colour. Dorsum smooth, faintly 
reticulate, and sparsely clothed with short hairs. 

Sternal scutum veiy finely rugoso-retieulate, with two 
pairs of lateral spines ; excavated behind to a depth equal 
to the diameter of the adjoining coxa (in.). 

The genital scutum is sandal-shaped, widest in the 
posterior third of its length. Its surface is smooth and 
polished, sparsely scored with fine longitudinal striations, 
forked behind where they are crossed hy three transverse 
strife of the same character. The front margin, which 
projects into the deep sinus of the sternal scutum, is not 
striate, but roughly wrinkled. There are no spines or hairs 
on any part of this scutum, hut three pretty loug slender 
spines stand just outside of it on either side and project 
over its surface. A fourth pair stand at the posterior margin 
and project along the narrow interval between it and the 
anal scutum. The latter is heart-shaped (with its apex 
behind) and rather coarsely reticulate. 

Staffordshire, on dead wood (Rev. S . G. Brade-Birks ). 

Male unknown. 

]7. Androlaefaps hermaphrodita , Can. (PI. XVU1.) 

A female of this species was sent to me by the late 
Mr. W. Evans, taken at Hunter's Tryst. The same sex was 
taken by my*elf in West Allendale. So far as I know, this 
is the first British record. AndruUelaps is a genus founded 
by Bcrlesc to receive this and another species, both of which 
have the second pair of legs spurred in the female as well 
as in the male. 

18 Hypoaspis latifrnns , *p. n. (PI. XVIII.) 

Length of female 500 p ; breadth 310 p. 

(Lai, truncate in front. Dorsal scutum smooth, faintly 
reticulate, with fine short pubescence. 

Mtcrual scutum smooth, slightly broader than long, bearing 
two pairs of fairly strong lateral spines. Hind margin 
lightly excavated. 
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The genital scutum is flask-shaped, the posterior part 
circular, smooth, the anterior margin, with parallel sides, 
longitudinally striate. 

The anal scutum is very obtusely trigonous, broader than 
long. 

The peritreme never readies the lateral margin of the 
body, but bends inward around coxa ii. The legs arc rather 
stout. 

Collected by Mr. C. D. Soar. Locality unknown. 

19. Hypoaspi* compretsus , sp. n. (PI. XVIII.) 

Length of female 600^ ; breadth 350 p. 

Elongate-oval. Dorsal scutum smooth, clothed freely 
with short hairs. The shoulders are quite obsolete. 

Sternal scutum broader than long, slightly concave behind, 
bearing two pairs of lateral spines. 

Genital scutum flask-shaped, with wide neck, quite smooth 
and glabrous. The anterior region is ill-defined, but not 
striate. 

Anal scutum small, its width half that of the genital 
scutum; trapezoid behind, circularly curved in front, where 
it is rather widely separated from the genital scutum. It 
hears three seta', two lateral and one posterior, longer than 
the other two. 

Ventral surface smooth, pretty hirsute, with two prominent 
bristles on the posterior margin, but none ou the lateral. 

Course of peritreme as in the preceding species. Second 
leg stout. 

Collected by Mr. C. D. Soar. Locality unknown. 

20. Hypoa$pis soarianus , sp. n. (PI. XVIII.) 

Length of female 6f>0 p ; breadth 450 p. 

Elliptic-oblong with well-marked shoulders. Dorsal 
scutum smooth and apparently with faint reticulations; 
pubescence moderately dense ; sctie slender, curved. 

Sternal scutum quite as long as broad, nearly straight 
behind, hearing the usual two pairs of lateral seta\ 

Genital scutum urn shaped, the fore part very indistinct, 
not striate. Surface smooth, no reticulations visible in the 
mounted specimen. A strong seta stands between the lateral 
margin and coxa iv. ou either side projecting over the 
scutum. 

Anal scutum fairly large, trigonous, longer than wide, 
beariug three set® of equal length, two lateral, one posterior. 

Ventral surface setate near the scuta, glabrous elsewhere. 
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Two minute linear scutella in the glabrous part, one on 
either side, second pair of legs stouter than the rest. 

The peritreme is normal in position, runuing direct to the 
margin at the shoulder. From the shoulders backward 
the margin hears a series of slender curved setae. 

In the collection of Mr. C. D. Soar ; locality unrecorded. 
Male unknown. 

21. Hypoaspis soricinus, sp. n. (PI. XVI.) 

Length of male 500 /x ; breadth 310 p. 

Oval, broadest behind ; shoulders nearly obsolete. Dorsal 
scutum finely and uniformly covered with quadrate reticu¬ 
lations. Setae few, short, curved. 

Ventral scutum undivided, but the sterno-gcnital region 
is conspicuously distinguished from the rest by the nature 
of the surface-markings. It is wholly covered with undulate 
striae, more or less transverse in front, paitly longitudinal 
behind. Immediately behind the posterior coxic the striation 
is entirely and regularly transverse, practically straight. 
The sides of the venter are like the dorsum. 

There is a marginal series of short setie, sharply curved. 

A single male was taken on a shrew m West Allendale. 
It seems to be closely related to //. bomfncolcnt • 

22. Hypoaspis fucornm , sp. n. (PI. XV111.) 

Length of male 5(K) /x; breadth 320 /x. 

General form a rather narrow-ova), hardly shouldered. 
Dorsal scutum regularly and uniformly reticulate with 
polygonal reticulations, pietty densely hirsute with soft setae, 
which arc longer behind and extend to the sides of the 
venter. 

Sterno-genital region of the ventral scutum rather more 
widely reticulate than the dorsum, but in the same fashion. 
Behind the posterior coxae the dividing striations are mostly 
transverse and closer together, so that the surface has the 
appearance of being transversely wrinkled. 

The second pair of legs is slightly stouter than the rest. 
The peritreme ruus direct to the margin. 

This male also seems to belong to the group of H. bombi - 
colens. It was, as a matter of fact, taken from a nest of 
Bombas smiihianus in West Allendale. 

Lalaspis humeratus , Berl. 

Females of this species (length 580 p) were taken by 
Douisthorpc in the nest of Tetr amor nun cespiturn in Cornwall, 
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1920, when the species was new to the British list. In 
the following year it was taken by* Crawley with Lasius 
umbratns . 

Subfamily Gamastxjb. 

Macrocheles, Latr. 

Dr. Berlese has recently found it necessary to divide this 
important genus into subgenera, and still more recently 
Mr. W. Falconer (‘The Naturalist, , 1923, p. 151) added 
another subgenus, so that the arrangement now includes all 
the forms known in the British Isles. For some years 
I have been accumulating material with a view to sub¬ 
dividing a genus which was becoming unwieldy. Meanwhile, 
Berlcse’s arrangement was published, and, though it has 
doubtful features in it, I prefer to take it as it stands with 
Falconer’s uecessary additiou. As the latter has adequately 
outlined the scheme, I do not now repeat it, but simply 
describe the various forms which have accumulated on my 
hands. 

28. Macrocheles (Geholnsjns) castaneus , sp. n. 

In form and size this is very like longispinosus , but the 
colour of the dorsal scutum is a rich red-brown, and the 
dorsal setae are longer and finer, especially on the margin 
of the body. The vertical setae are similarly contiguous, 
but the adjacent pair of flexuous hyaline setae do not 
appear in the present species. 

The reticulation of the dorsal scutum is much the same as 
that of longispinosus , but the scutum itself covers the whole 
of the dorstun—which is not the case in any of ray speci¬ 
mens of longispinosus. 

The crest of the epistome widens above the base into a 
diamond-shaped expansion, and then narrows into a longi^h 
slender point. Both above and below the expansion the 
lateral margins are strongly denticulate. 

Females only* amoug dead leaves, West Allendale. 

24. Macrocheles (NothrholaspU) pamtosus , sp. n. 

(PI. XVI.) 

Length 900 /a. 

Broadoval, well-shouldered, the frons narrow, with erect 
crossate vertical setae. 

The dorsal scutum is of somewhat irregular shape, am) 
falls far short of covering the whole of the dorsum* ll 
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parts from the margin at the shoulders, the sides being 
parallel for a short distance and then converging to the pos¬ 
terior margin, of which the width is slightly less than half 
that of the dorsum. The disc is regularly reticulate and 
bears on each side three series of curved and crassate 9etm 
beginning from the shoulder—four lateral, theu live, then 
six. In fiont of the shoulders there are none. 

The humeral seta is as usual the largest of all and is like 
the rest, simply thickened, neither clavate nor tapering. 
Close to it is the first of the marginal setie, which are quite 
uniform and exactly like the dorsal setie. 

The ventral scuta are as abnormal as the dorsal, for the 
division between the genital and the ventro-anal is hardly 
visible, and the outliuc of the two appears to be continuous. 
The former is of the usual shape, the latter is subcircular, a 
little flattened before and behind. Both are regularlj and 
smoothly reticulate. 

In manure, West Allendale. 

25. Macrocheles (Not hr ho I a.ym) mat r ins , sp. ». 

(PI. XVI.) 

Length 870 fi ; breadth 500/x. 

From the shoulders backward a regular ellipse. Vertex 
rounded, rather narrow. 

The dorsal scutum leaves bare a narrow uniform margin 
from shoulder to shoulder. The disc is evenly reticulate 
with punctate strife. There is a marginal scries of clavatc 
setae which begins a little within the margin and before the 
shoulder. The fourth of the series is the first situated on 
the actual margin. There is a single submarginal clavate 
seta on each side, on the middle part of the disc three pairs 
of simple acute setae. 

The sternal scutum is raised in the middle and traversed 
on either side by a network of ridges (see Plate). 

The genital scutum is quadrate, with a convex front 
margin. The border adjacent to this margin is white and 
moderately broad but tapering to a point at the posterior 
angle, leaving in the middle a trapezoid area with a few dot- 
bordered stria?. 

The ventro-anal scutum is in contact with the genital, 
and is roughly circular with a narrow extension around the 
anus. Striae bordered by a line of dots on the posterior side 
run transversely across it in concentric curves. Each is 
joined to its neighbour by faiut dotted cross-lines, thus 
forming wide reticulations. 
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The male has no spur on the femur of the second leg. 

Not uncommon in the uorth of England. Abuudaut in 
poultry-manure, West Allendale. 


20. Macrocheles ( Notkrholaspis ) nemoralis , sp. n. 

(PI. XIX.) 

Length of female 810 (jl ; breadth 500 fx. 

Form of the body a rounded-oblong with strongly-marked 
shouldeis and prodorsum (or pre-hurneral region) roughly 
peutagoual. Vertical seta small. Dorsal scutum leaving a 
narrow border exposed ; finely and evenly reticulate, each 
space dotted all over. 

Marginal setae of dorsal scutum and of the body similar, 
clavatc, increasing in size bchiud. Humeral setae similar to 
the posterior and connected by a transverse series of six of 
like form but smaller size. Three submarginul clavate seta? 
near the shoulder. 

The sternal scutum of the female has two transverse 
ridges in the hinder part, and two lesser (longitudinal) m 
front of them ; between these a roughly-pitted area. 

The genital scutum is quadrate, hut spreads out behind to 
meet the much wider ventro-anal scutum, which is couvexly 
trigonous, terminating in a point behind. The genital 
scutum is widely reticulate in the middle, leaving a plain 
border in front and at the sides. The reticulations of the 
ventro-anal are of similar large mesh. The strim are very 
fine and angular (i. not curved), and the euelosed spaces 
are pretty thickly covered with dots, though these are less 
numerous on the genital scutum. 

The limb of the epistome is not bifurcate, and the arms of 
the forked crest are pectinate on the upper side. 

West Allendale. 

27. Macrocheles ( Nothrholaspis ) occidentalism sp. n. 

(PI. XIX.) 

Length of male 1130 ft. Female unknown. 

Of the usual well-shouldered form. The dorsal scutum 
follows the margin of the body from the shoulder to a point 
just above the projection of the peritreiue; then the sides 
converge rather rapidly, so as to leave a pretty wide 
uncovered space behind. The regular reticulations are a 
little wider than usual. The scutum has no marginal series 
of set®, though there are four set® near the posterior 
margin. Sixteen others arc scattered over the disc, leaving 
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the lateral margins (behind the shoulders) bare. All these 
are simple slender bristles, of considerable leugth. 

The vertical set® are thickened, but not clavate ; the 
humeral are clavate and curved. Immediately behind each 
of them is a slender flexuous seta, pomtiug backwards. 
The body-margin has six shorter bristle* on each side m its 
posterior half. 

The epistome is finely denticulate along its fore margin, 
and the crest is a simple bifurcate seta. 

The venter and legs are normal, calling for no remark. 

A single male was seut to me by Mr. J. (J. Varty-Smith 
of Penrith, takeu among dead leaves. 

28. Macrocheles (Nothrholaspis) parmulatus, sp. n. 

(PI. XIX.) 

Length of female 1200^. Male unknown. 

Oblong, strongly shouldered. The dorsal scutum leaves 
the usual bare body-margin. The veitical setic are cla\ate 
and straight ; the humeral clavate, curved. Behind the 
vertical is a pair of clavate seta.* ; between the two humeral a 
transverse series of eight ; immediately behind these another 
row of six. The rest of the disc bears three pairs of clavate 
and five pairs of simple spunform setae, intermingled. One 
pair of the latter project over the posterior margin in the 
middle. There is a continuous marginal series of clavate 
setie, and a similar series on the body-margin. 

The sternal scutum is ridged, hut my specimen does not 
bIiow the details. Genital scutum of usual form, widely 
reticulate in the middle. The ventro-anal is m contact with 
it, much wider than long, transversely elliptical, hearing 
three pairs of spitiifonn setae. It is unusually small, and 
evenly reticulate (like the dorsal scutum). Two tmy lateial 
scutella lie immediately behind cox® iv. 

West Allendale ; habitat unknown. 

29. Macrocheles (? Nvthrholaspts) glortosus sp. n. 

(PI. XIX.) 

Length of male 1200 p. Female unknown. . 

Body rounded-oblong, vertical area also rounded. Vertical 
setae thickened, straight. Immediately behind them a 
spiniform pair. The humcial seta* are large and clavate; 
in a line with them two clavate set® on each side and 
between these a pair of spinifoim set®. A series of four 
clavate set® follow these; the lest of the scutum is bare, 
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except for three pair* of spiniform setae near the middle line, 
the third pair on the posterior margin. No other marginal 
setue, but the body-maigm bears a series of curved spiniform 
setae. 

The epistomc is peculiar, hut probably is of the form 
proper to this subgenus, though stimulating that of Macro- 
cheles, s.s. The epistomal inaigin is very finely denticulate. 
The base of the crest looks lamellar, but is probably only an 
unusually broad furcate seta with a linear one superposed. 

There are a few elavate seta* on tho legs, which are other¬ 
wise normal, except that my specimen shows a peculiar 
dorsal seta near the apex of tarsus iv.—thick and nude 
below, fine and plumose above; but 1 doubt the constancy 
of this. 

West Allendale, in moss. 

Mucrocheles marginatus , Ilerm. 

So long as the rival claimants to this name belonged to 
the same group a final decision between the two w'as not 
urgeut; but the dividing of Mucrocheles into subgenera 
brings the matter to a head,* Fur M . marginatus, Hcrin.- 
Berl., and M\ marginatus, Herm.-Oud., cannot be placed in 
the same suhgenua, and marginatus , Ilerm., being the type 
of Mucrocheles , Latr., the specific name carries the generic 
with it. For several reasons it seems best to me to accept 
the allocation of the Italian acarologists ; and, indeed, one 
of them—that Dr. Berlcse is our leading systematist—is 
perhaps sufficient in itself. 

M . marginatus , Herm.-Berl., is not a British species, and 
the species I have hitherto called marginatus , Ilerm., does 
not appear to occur m Italy, Three changes are necessary : 
the British species requires a new specific name; Falconer's 
Dissoloncha is replaced by Mucrocheles] and his subgenus 
Mucrocheles must be renamed. For the last I now propose 
the name MonopHtes . 

Mucrocheles (MonopHtes) mdemansii, nora. nov. 

(for M . marginatus , Hcrm.-Oud.). 

This species remains the type of the subgenus now to bo 
called MonopHtes, in which the male has spurs on the second 
pair of legs only, and xbe female has a more or less cordiform 
ventro-anal scutum well separated from the genital. 



216 


Rev. J. E. Hull on 


30. Macrocheles ( Monopltles ) pahtsirts , sp. u. 

(Pi. XIX.) 

Length of mule 1100/it; of female 1200 ft. 

Both sexes resemble oudenansii very closely, even to the 
reticulation of the scuta and the sctse of tarsus iv. The 
ventro-anal scutum of the female is of the same form but 
larger. 

The only clavatc setae are the humeral and vertical. The 
rest are all hyaliue and spiny. The longest are two subinar- 
ginal just in front of the shoulder. The margins of the 
body and of the dorsal scuta bear series of the same 
character. 

There are a few small clavate setae on the proximal 
articles of the legs, and a much larger one which stands out 
prominently on the anterior side of tarsus i.—a very useful 
recognition-mark. 

In sphaguum on the moors, West Allendale. 

31. Macrocheles (Monoplites) tardior , sp. n. 

(PI. XIX.) 

Length of female 1000 p. Male unknown. 

Form of body and dorsal scutum of the ordinary type. 
No clavate setae on the body or scuta except the humeral— 
even the vertical are only a very little thickened. The 
rest are all short spuiiform—a pair behind the vertical ; 
four in a transverse line between the humeral ; the usual 
marginal series on body and dorsal scutum, and on the 
latter a similar submarginal series. 

The scuta—dorsal and otherwise—all show the same reti¬ 
culations of the usual areolate character formed by minute 
ridges (which are much reduced on the genital scutum). 
The surface within the areolations is densely pitted—more 
sparsely on the genital scutum. 

The legs have a few seriate clavate set®, mostly dorsal 
and postero-lateral. 

The ventral scuta of the female are quite unusual in this 
subgenus and would be most natural in NothrholnnjA» ; but 
the sternal scutum, epistome, and legs combine to gi\e it a 
place here. 

Oxfordshire (R . S . Bagnall ). Habitat not stated. 

87. Macrocheles plumiventris , sp. n, 

(PI. XIX.) 

Length of female 1300 p ; breadth 900 p. 

Body oval, with quadrate prodorsum. Colour in life 
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chcstnut-brown. The dorsal scutum is divided into three 
regions more or less distinct, varying in their sculpture. 
The lore part is roughly elliptical, with the huim ral sette at 
the ends of the longer diameter. Its surface is irregularly 
rugose with faint traces of pitting, which become more 
definite in the very centre. Between the humeral seta; and 
a little in advance of them are two pairs of similar elavate 
setie, and two other pairs mark the posterior boundary of 
this forward area. 

The rest of the scutum is regularly and beautifully 
reticulate and punctate all round the margin (mesh about 
(SO fi), leaving a lunate centre, wrinkled and indistinctly 
reticulate with meshes of much smaller size. M v specimen 
shows no seta' of any kind on this posterior part of the scutum, 
but the adjacent body-margin bears a regular series of 
small seta*, curved (almost hooked) and thickened. 

The second pair of legs is considerably stouter than the 
rest, the first pair being quite slender. The joints are 
mostly rugged, but there are no actual tubercles or spurs. 
All the legs have a few postero-latcral seta; of the same form 
as those on the body-margin. 

The genital scutum is trapezoid with strongly ehitinous 
raised margins, stoutest at the sides, from each of which 
issues a broad branch in front and a slender one in the 
middle. A few finer ridges intervene and the surface is 
irregularly punctate. The sternal seutum is quite regularly 
reticulate and punctate, and extends to coxa iv., bearing a 
elavate seta on each side of the genital scutum. In form 
the ventro-anal scutcm is a sort ot widened hexagon with 
the two posterior angles rounded off, so that the hind 
margin is an unbroken curve. At this curved part there is 
a narrow smooth border, above which the rest of the surface 
is slightly raised. This inner area is beautifully reticulate 
and punctate like the posterior border of the dorsal scutum. 
It is bounded on each side in front by an oblique ehitinous 
ridge* Its most singular feature is that it bears three pairs 
of elavate setae. 

The male unfortunately is unknown, but 1 assign the 
female confidently to Macrocheles (sensu stricto) because of 
the character of the dorsal scutum, the relative thickness of 
the legs, aud the form of the ventro-anal scutum. This last 
is of much the same form as that of the type-species— mar - 
yinatuSy Herm.-BerL,—which is one-fourth larger and differs 
altogether in chaetotaxy and sculpture of scuta. 

My solitary example was taken in a manure-heap in West 
Allendale, 

Aim. tfc Mag , 2V. llist. Ser, 9* YoL xv, 
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32. SphceroMaps holothyroides, Leon. 

(PL XVIII.) 

Length of male 1000 p ; width 760 p. 

Body obovate, considerably narrower behind than the 
female. Dorsal scutum leaving a narrow nude margin in 
front of the third pair of legs, and from that point to a 
point near the anal extremity deflexed to the ventral surface, 
the deflexed margin being nearly parallel to the margin of 
the ventral shield ; its surface faintly reticulate in fairly 
large mesh, each roughly rhomboidal, wider than long. 
Colour apparently pale yellow-biown. 

Dorsal setae long, curved, fairly stout ; five median con¬ 
verging pairs (including the vertical), the second and third 
overlapping, and between a short row of four lesser set»e, 
the rest parallel or divergent. The posterior four pairs 
similar to the dorsal, the anterior rather smaller. First and 
fourth legs longest, about equal ; second and third equal, 
the former a little thicker than the rest, the femur with a 
blunt spur bent almost at a right angle, next joint with two 
tiny tubercles, the distal the larger, the following joint witli 
one at the middle very small. SeLe of femur ii. short and 
vertical, those of the genu similar. The rest of the leg-seta* 
normal, rather weak, except those of the tarsus which are a 
little larger aud more rigid (especially of tarsus iv., ou which 
there are four pairs). 

Ventral scutum undivided, including the straight peri- 
treme, concavely narrowed towards the anus, which it just 
includes; reticulate like the dorsal. All the legs inserted 
on the forw ard half of the venter. 

Boxhill, Surrey ; with Lasius mixtus [}V, C. Crawley). 
Previously the female only was known. 

EXPLANATION OF TIIE PLATES. 

Plate XVI. 

Fig. 1. TJrodiaspis persimilit, female ; a, opigyne. 

Fig. 2. Urodiamti anomalus , female; a f epigyne. 

Fig, 6. Uroboyell't ohovata , nytnph, uppersido ; b, underside, 

Fig. 7. IJrodiscclUi signata , female, dorsum. 

Fig. 10. Enl&lapn ajfinis, female, ventral scuta. 

Fig. 16. Ixeliphis fnscipes, lemale, underside; tf, male, part of vontral 
scutum. 

Fig. 21. Hypoatpis soricinus , male, underside; b } reticulations of dorsal 
scutum. 

Fig. 24. Macrockele* panrmsus, female; a, genital and anal scuta. 

Fig. 25. Maoroehtle » mat nut, female ; a, ventral scuta. 

Fig. 3d. Urodinychut wintei'ii, female ; a f epigyne. 
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Fiy. 84. Urodinychus vidnux, fcmalo, underside. 

Fiy* 85. Urodinychm hiquadratm y female; a, peritrome, 

Fiy. 88. Ui odinychus situUi*, female ; a f epigyne, 

Plate XVII. 

Fiy. 8. Uropoda bcrnicirttsis, female; a , cpigyne. 

Fiy. 4. Vropoda cor tint/it, female ; «, cpigjne. 

Fiy. 8. Urapids tin donisthorpii , female ; a, epigyne and part of ventral 
scuta; b, peritrome. 

Fiy. 8 P> odinychus dvlectu*, female; a y epigyne. 

Fiy. 9. AnUmnophwu* fotrlti, male; «, mandible; b, stigma, with 
longitudinal section of part of the peritreme and indications 
of Homo tracheal ramifications. 

Fiy. 40. ProdniycAus tony if or is, female ; a, underside. 


m 12. 

Fly. 18. 
Fiy. 14. 
Fly. 16. 
Fly. 17. 

Fiy . 18. 

i Fiy- 19. 


Plate XV11I. 

Lationnus cristatus, female; <*, dorsal seta ; b, vertical seta. 
Lastone ins jwja tut, lei u ale. 

Amei'oseius stdeatus, female. 

I^p/ipAis birksiann#, female, ventral scuta. 

Andmltrlaps hcrmnphrodita, female, underside; a, part of a 
second leg. 

Ilypouspis Ini if vans, female, underside ; a, mandible. 

Jlypoaspis cumpressus, female, underside. 

JlypoQspi« Hoarianus, female, underside. 

JJypoaspis fucorum, male, underside. 

Spfuei'oicetapi hoi at Ay raids s, male ; <i, underside. 

Plate XIX. 

20. Af acrochetes nemorati *, female; «, sternal scutum; b, genital 
and anal scutum. 

7 iy. 27. Mncrochcles occidiodalis , female ; a, crest of epistome. 

Fiy, 28. Alucrochtks jHii'innlaius, female ; a, ventral scuta. 

Ftp. 29. Macroc/udrs ylortosns, male ; a , crest of epistome. 

Fiy. 80, Maa ochtle* palwdris, male, tarsus i. 

F\y. 81. Macrochsles tardior 1 female; n } genital and anal scuta; b , crest 
of epistome. 

Fiy. 87. Macrothehs jrfumiwntru, female ; a, genital and anal scuta. 



XXV .—Notes on some Indian Bees in the British Museum. 
By Ckdkic DoviA 

I have recently had the opportunity of examining the large 
collection of Oriental and other bees in the British Museum 
(Natural History), and the following preliminary notes on 
some Indian species in this collection appear to merit publi¬ 
cation. Most of the synonymy given in this note has 
not been hitherto published. 1 have also included the 
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names of some well-known Paleearctic forms new to the 
Indian region, and the descriptions of four species which 
seem to me to be undescribed. The Andrenimr and certain 
other groups will be dealt with later. It must be mentioned 
that some of the synonymy published here was originally 
indicated on the labels attached to the species by the late 
Mr. G. Meade-Waldo or Lt.-Col. C. G. Nurse, whose labours, 
both as a collector and a scientific worker on the Indian 
Aculeata, have done so much to further their study. 
Col. Nurse has been a little unfortunate in that the Vahe- 
arctic element, especially that of Turkestan, is very marked 
in the bees of the Himalayas and IV os tern India. 

1 am indebted to Prof. 1. T). A. Cockerell for reading 
through the MS. of this paper and suggesting certain cor¬ 
rections, and to the authorities of the Department of Ento¬ 
mology for permission to study the collections m their care. 

Spue coding. 

Sphecodes gibbua , Linn. 

17o8 Sphu (fxbba, Limn, Syst. Nat. i*d. ]0«, j. p. o71. 

1800. Sjdtecode* t/ibbus, Linn . Italia Torre, Cut. Ilyin, x ]>. 5. 

lull). Sphe<ode$ yibbu Linn., Mover, Arch, fur Nat. lxxxv. A,p. 100. 

18/>3 Sphecodes apicatm, Smith (noc Bingham «ml Mcjer), Cat. fhm 
Ill it. Mus. i. p. 30 ( $?). 

1903. tsphecutb's tutor, Nurse, Ann & Mug. Nat. Hist, (7) xi. p. 53( 
(?)• \ 

Indian Distribution . Quetta; Simla; Kashmir, 5000-1 
G000 ft.; Pegu hills ; “ India." j 

Nurse separated his species from S . aptcatus , Smith, 
because he understood it to have the mesonotum closely 
punctured, while his insect had the mesonotum sparsely 
punctured, but a comparison of the types showed that this 
distinction was not valid. Mr. P. Blutligen found that a 
paratype of S, sutur, which he had received from the U.8. 
National Museum, was undeniably synonymous with typical 
female examples of S. gib bus, and suggested that 1 should 
institute a further comparison with the specimens in the 
British Museum. Fiorn this examination 1 am convinced 
that the three names are synonymous. Mr. Bliithgen 
considers that the species described by Bingham under the 
name £. apicatus is really quite distinct, and propose* to 
rename it in an early issue of the Dcuts. Ent. Zcitschrift. 

Sphecodes crassicornts , Sm. 

1879. Sphecodes emmeornit, Smith, Jtascrip. New Spec. Huu. Brit. 
Muf.i>. 28(d). 

1919. Sphecodes crassiconus, ttiuith, Meyer, toe. nt. p. 220 (A). 
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1879. Spheeodes sodality Smith, tom. c.'t. p. 28 (<y). 

1903. aS 'placode* ahuenauy Nu^e, lot. cit. p. 639 (c$ $). 

Indian Distribution , Mt. Abu ; Bombay (? city); Calcutta; 
Colombo. 

This species is somewhat variable, but a good character is 
found in the pubescent bauds on the antennae, which are 
identical in all the specimens under the above three names 
in the British Museum. The type of S. sodalis still bears 
Smith's MS. name S. basalis } which appears to have been 
changed to S. sodalis by the editors of his posthumous work 

it is preoccupied. 


Spheeodes crassns, Thoms. 

1870. Sphrcttdes crmms 9 Thomson, Opusc. Kntoin. ii. p. 100 ( 9 , not d ) 
1882. Spheeodes dtvi*n* t 11 agent*, ]Units. But. Zeitachr. xvvi. p. 223, 
pi. \ii. lig. 10 (d 9 ). 

IH74. Sph* codes varianttus, llngeim, Vorh. nnturh. Ver. prouss. 
r Bheml. xxvi. p. (>H (rf ). 

Indian Distribution, Quetta. 

1 am indebted to Mr. Bliithgen for this and the following 


Word 


1V! 


Spue codes fusripennts, Cierm. 


* 


1H10, Dichroa fn*cipenni$ } Oermar, Kami. Insect. Europe, pt. 5, 
tab. 

1800. aS phecode* fmeipenoit, Germar, Balia Torre, tom. cit p. 1. 

1022. iSphcoinie* pr on din, Meyer, Arch, fur Nat. Kxwiii. A, p. 173. 

Indian Distribution . Quetta. 

Mr. Bliithgen regards S. rnbripes, Spinola,as a subspecies 
[of this insect. 


Sphecodes olicieri, Lepel. & Scv. 


' 1825. Spheeodes vlivieri, Kupolclior, Kne>l. Method., Insect. x. p. 448 

S <*■*>• 

\ 1003. Spheeodes dc^rtus, Numc, toe. at. p. 540. 
j 1011. Sphecodes ehimmpitus sftmjuinatux, Cocke roll, Trans. Amer. Knt. 
I 8oo. xxxvii. i>. 217. 

M922. Sphecodes tanas, Meyer, V. cit. p. 121 (d). 

I Indian Distribution. Mt. Abu ; Deesa ; Bombay Presidency ; 
Q uetta; Peshiu, Baluchistan ; Karachi. 

Mr. Bliithgen supposes that typical S . chionospilus , Ckll., 
it i also a synonym of this species, but it differs markedly in 
the colour of the legs and in the abdomen being more 
si rongly punctured, and seems to mo to be distinct, at least 
vi urietallv. 
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Sphecodea pellucidua, Sm. 

1845. Spherodes prllucidus, .Smith, Zoologist, iii. t>. 3014 (<f )• 

1 V)17. Sphecodes ftelhcidus, Smith; Perkins, Knt. Mo. Mag. (3) iii. p. 73 
(syuon) my). # 

Mr. Bliithgen found a female of this species from Simla 
among material of S . wont anus iu the British Museum. He 
thinks that the sexes of S. montanus may represent distinct 
species and that they may he synonymous with some 
Palsearctic form. 

Sphecodes puncticeps , Thoms. 

1870. Sphecodes puncticeps , Thomson, Opuae. Eat. ii. p. 99. 

Indian Distribution. Quetta. 


PjiOfiOPITUKM. 

Prosopis brcvicornis , Nylandcr. 

1852. Hylrcus brevicomis, Nv lander, Notis. Snellsk. Faun. FI. Fann 
Forli. ii. (Suppl) p. 95. 

1896. Pvt opts brencovniSf Nvland., Pall a Torre, tom . cit. p. 37. 

1903. Prosopis kashmirensts , Nurse, /or. ut. p. 534. 

Nurse’s examples arc from Kashmir, 6000-8000 ft. 8 

Prosopis seer eta. Nurse. 

1903. Prosopis secret a) Nurse, toe. cit. p. 537 ((f). 

1903. Prosopis ndvocatn , Nurse, he. cit. p. 537 ( 9 )• 

Indian Districttion. Kashmir, 5000-f>(XX) ft. 

Xylovopenjb. 

Xyhcopa fenestrata iridipennis, Lepel. ’ 

1841. Xyloropa iridipennis, Lopeletier, Hist. Nat. Ins. Ifyoi. ii. p, I88| f i 

(?). . . . , 
1912. Xyhcopa iridipennis , Lepeletier, Maidl., Ann. Nat. ITofinus 

Wien, xxvi. p. 387. 

I consider this form and the one following to be varieties 
of X. fenestrata, differing in the colour of the wiugs. 

Xylocopa fenestrata auripennts , Lepel. 

1841. Xyhcopa auripenms t Lepeletier, tom . r*V, p. 181. 

1922. Xylocopu auripennts , Lepeletier, Dover, toe. cit. p. 86. 

1897. Xylocopa dmimilis , Bingham (uec Lepel), Faun. Brit, Iml, 

Hym. i. p. 638. 

The following Indian localities are not recorded L(y 
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Bingham ( tom . cit, p. 538) :—Darjiling, 2000 ft. ; Dibru- 
gargh, Sibaagar, Khasi Hills ami Naga Ilills, Assam ; 
Bangalore ; Madras ; Ceylon ; Nepal. 

Xylocopa lynita dyiriana , Ckll. 

1011. Xylocopa amethyst mu siyiriana, Cockerell, Ann. & Mag. Nat. 
Jlist (8) vii. p. 810. 

1910. Xylocopa tiytruma , Cockerell, Ann. & Alag. Nat. Ilist. (9) lii. 
i>. 193. 

Indian Distribution . Sigiri, Trineomalee and Periakulam, 
Ceylon; Bariwli, Bombay Presidency; Bababuddiu Hills, 
Mysore. 

Maid I has shown ( loc. cit. p. 291) that X. amethystina as 
described by Bingham (tom. cit. p. 510) is distinct from the 
Fabriciail species and is synonymous wjth Smith’s X.iynita, 

1 do not think Prof. Cockerell is right in regarding his form 
as distinct from X. iynita . 

1 Xylocopa cestuans, Linn. 

• 1758. Apt* irstmnt r, Linn. Hyat Nut, t»d. x. i. p 579 ( 9 )• 

1897. A t/locopa mutuant, Linn., Bingham, tom. <it p 540. 

1924. Xj/focopa mutuant, Linn., Dm«*r, Trans Eut. Soc. Lond. p. IN 
(bionomics, etc.). 

1901. Xylocopa coafuta, IVrox, Act. Sue. Linn. Bordeaux,(ft) vi. p. 57. 

/ 19l2. Xylocopa confuaa , I'dres, Miudl, he. at. p. 297, hgn. 2J% 29, 
pi. iv, fig. 13. 

I 1773. Am* Irucothortu, lie Geer, Mein. Hist. Ins. iii. p. 573, pi. xxvni. 

; 7 . 

1912. Xycohpa leueo thorax, I>e Geer, Maidl, loc at. pp. 201 & 277, 

fig. 16. 

1793, Apis bryorum Fabr. Svst, Ent. ii. p. 321 (<$ ). 

/ 1897. Xyhtopa bryorum , Fat)i\, Bingham, tom. cit. p. 54L 
1 1012. Xylocopa bryorutn, Fabr., Mnidl, loc . cit. p. 298, bge. 31, 32. 

I 1021. Xylocopa bryorum, Fabr., Hacker, Mem. Queensland Mus. vii 
p. 159. 

\ As I have said elsewhere (1921) 1 do not think that 
?<5rez*8 separation of Indian specimens from African ones * 
mder the specific name confusa is valid, nor do I think that 
. V. bryorum is specifically distinct. 1 imagine that other 
ipecies of the astuans group, such as X. verticalis , X. vacha l, 

, and X separata may also be regarded as synonyms, or at 
most as varieties or races, of X . cestuans in the future, but on 
this point I can express no opinion. The species occurs 
i :ontinuously from East Africa through Ceylon and South 
! mdia, to North India, Burma, the Malayan region, and 
, Australia, and there appears to be some justification for 
: regarding the Indian, African, and Australian specimens m 
^© presenting distinct geographical races. Linnaeus mentions* 
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the distribution of this species as u habitat in rcytonibus 
calidis” and if the latter arrangement be adopted reference 
would have to be made to the Linnean type in (?) Stock¬ 
holm, before definite names could be given to the various 
races. 

Xylocopa olivieri rufa , Friese. 

1901. Xylocopa oli uteri , var. rufa, Friese, Die Bienon Kuropas, vi. 
p. 221. 

Col. Nurse took a large series of this form at Quetta, 
lie informs me that, like A r . tranquebarica , Fabr. ( = n//e$- 
cens, Sm.), it is entirely crepuscular in its habits, and in 
Quetta is quite common at dusk. It used to frequent 
hollyhock-flowers in his garden in large numbers, and was 
also probably the cause of a good deal of damage to the 
willow-trees bordering many of the streams in that district. 
Prominent ocelli seem to be a character common to crepus¬ 
cular bees (cf. Cockerell, Amor. Mils. Nov., No. GO, 1923), 
and it is interesting to note that in Col. Nurse’s examples 
this is quite evident. 

Xylocopa collaris niyrocan'ulca , Siu. 

1874. Xylocopa niyrocarulea , Smith, Trims. Fnt. Soc. Loud. p. 229 

( 2 ). 

1912. Xylocopa niyrocfcrulca , Smith, Maidl, loc. at. p. 292. 

The British Museum has specimens from the following 
localities:—Andaman Islands; Kamly, Trincomalce, Puu«- 
daloya, Badegamma, Ceylon ; Albay,S.E. Luzon ; Tondamq 
Celebes (type). J 

The late Mr. Meadc-AValdo attached a label to tho 
specimens in the British Museum indicating that he thought 
the form ought to be a subspecies of X. collaris , and 1 think 
this arrangement is correct. The male is very like that oL 
the forma typica , hut is readily distinguished by the reddislu 
ochraccous colour of the frons and of the marking on the 
scape, and by the absence of white pubescence on the former) 
X. collaris binyhtnni , Ckll. (Ann. & Mag. Nat. Hist. (7) xi vj 
p. 30, 1904), appears to be only a dimorphic male of the 
typical form. X. mad nr crisis y Friese (Dents. Ent. Zcit- 
sehrift. p. 88,1913), of which 1 have identified two exumplet 
from the type-locality, I consider a variety of X. collaris. 
The Indian forms of X. collaris may be separated a^, 
follows:— 

1. («) Scape of antenna) ochracooua or 

reddish ochraceous . 2. 

(b) Scape of an teniae black. X, collaris madurensi *. 
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2. (a) Face yellowish white with whito 

pubescence. 3. 

(b) Fa ce reddish oehraceous, without pu¬ 
bescence . A”, collaris niyrocarulca. 

.‘1 (a) Piibetcenoe eo\ tiling entire mesu- 

notuiu. X. collar is binyhami ( ). 

(b) Pubescenco not entering entile meso- 

notum. X collaris (typical form) 


A NTUOPJIOItlXJR. 

Tctralonia duvaurelii , Lepel. 

1811. Macvocera <Juvaucelii } Lepcletier, Hist. Nut. Ins. 11}m. ii. p. 98 

(rf). 

1897. Tctralonia duvauceln , Lepel., Bingham, tom, cit. p. 520, fig. 175 

(cfh 

1909. Tctralonia tluvaucelii , Lepel., Cameron, Bouts. Ent. Zeits. p. 19 
(?)• 

1909. Tctralonia erythroccra , Cameron, /o«. cif. p. 49 ( $ ). 

Indian Distribution, Kuiuaon ; Bombay; Quetta; Fcrozc- 
^pre ; Akalgargh, Punjab ; Multan. 

Telralonia ruficornis y Fabr. 

1H0L Eucera ruficornis , Fabr ftyst. Piez. p. 382. 

]K90. Eucera rn/icorms, Fabr., Balia Torre, tom . cit. p. 245. 

/ Indian Distribution . Decsa; lit. Abu; Ataran Valley, 
(Tenasserirn. 

' This record is based on specimens in the British Museum 
Uuder the name T, brevipennis y Cameron, which, I believe, 
belong more properly to the Palaearctic T, ruficornis . 
Cameron’s (?)type, however, in the Oxford Museum, is con¬ 
sidered by Prof. Cockerell to be a Habropoda . 

Tetralonia spectabilis , Mor. 

1875, Tctralonia *pei'tabili* y Morawitz, in Fedtsehenlio’s Boise \n 
Turkestan, Apid, i. p. 48. 

L1909. Tetralonia testact%1arHis y Cameron, Beuts. Ent. Zeits. p. 49 ( J). 
HOO0. Tctralonia punHilabis y Cameron, loc, cit. p. 48 { <j>). 

■ 909. ? Tctralonia mfolineata y Cameron, loc. cit. p. 50 (5 ). 

W020. Tctralonia punctilabris f Cam.,” Cockerell, Ann. & Mag. Knt. 
[ Hist. (9) vi. p, 200, 

r 

Indian Distribution, Ferozeporc ; Quetta; Peshawar. 

I cannot separate T, testaceit arsis and T, pundit a bis from 
lie Turkestan species, but T, rufolineata is a somewhat 
irger form, the thoracic pubescence is more dense and more 
onspicuously tinted with fulvous, and the lower margin of 
le clypeus is dark red, but this latter is not a very im- 
ortant character. A characteristic W-shapcd mark on the 
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underside of the abdomen is common to all the specimens 
of the three Cameronian “ species,” and the clypeal structure 
is also similar. Cockerell's record (1920) is evidently a 
lapsus for punctilabis , Cara. 

Tetralonia vemalis, Mor. 

1875. Tetralonia vernali *, Moruwitz, loc. cit . j>. 5 b 

1904. Eucera pomona f Nurse, Journ. Bomb. Nat. Hist. Soc. x\.p. 580. 

Indian Distribution . Quetta. 

Tetralonia p/iryne , Nurse, 

11)04 Eucera phryne, Nurse, loc. cit. p. 570. 

11)22. Tetraloniella phryne } Nur*e, Cockerell, Ann. & Mug. Nut. Hist. 
(9) ix. p. 362. 

1908. Tetralonia glabriconiis , Cameron, Journ. !limit). Nat. Ilist. Soc. 
xviii. p. 649 ( t -T). 

1920. Tetralonia glabrioonris, Cameron, Cockerell, Ann. & Mag. Nut. 
Hist. (9) \i. p. 205. 

1908. Tetralonia ovatula , Cameron, loc. cit . p. 649 (9 )• J 

1898. Tetralonia punctata , Cannnou, Mem. Munch. Hoc. xlsi. p. 79. 

1920. Tetralonia Ivucopoda austrnlior , Cockerell, /or. r/b p, 205, 

Indian* Distribution. Deesa and Hariwli, Bombay Presi¬ 
dency ; Jubbulpore; Lyallpur. 

Friese considers this species a variety of 7\ dentata , Klugfy 
but I think Prof. Cockerell is right in regarding it aq 
distinct. j 

Tetralonia nursei, Ckll. ' 

1922. Tetraloniella graja nur$ei } Cockerell, Arm. & Mag. Nat, HiatJ 
(9) ix. p. 361. 

This form seems to me to be very distinct from eithei i 
T. graja or 1\ dentata , and I propose for the present to raist 
it to specific rank. It also seems feasible to suppose thuf 
Friese’s race syriuca is specifically distinct from r l\ graja 
and that T. nursei from Quetta is an Indian race. j 

Tetralonia graja, Evers. I 

1852. Macrocera graia, Eversmami. Bull. Soc* Nat. Mos. xxv. p. 12A4 

(rf). 

1896. Eucera graja f Evers., l)alla Torre, tom. cit . p. 234. 

1922. Tetraloniella dentata macruzona, Cockerell, loc. dt. p. 302 ( 9 ). 

I have carefully compared the scries of specimens from 
Quetta, from which Prof. Cockerell selected his type, witl. 
supposedly typical T. graja from Albania, and am convinces 
that they are synonymous. In T. . graja ? there is a raori, 
or less triangular projection from the upper margin of tip s 
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yellow clypeal marking, and this is angularly incised on 
each side, while in T. dentata ? there is no such marking, 
and the upper margin is only slightly rounded. Prof. 
Cockerell's insect has the characteristic clypeal marking of 
T. grqja . 

Tetralonia metallescens , Mor. 

1888. Tetralmia metallesrensj Morawitx, Hor. 8oc. Ent. Ross. xxii. 

p 2m. 

1909. P Tetralonia claripennis , Cameron, Deuts. Ent. Zeits, p. 51 (J). 

I do not think Cameron's specimens from Ferozepore can 
be separated from T . metallescens. 


Tetralonia krishna , sp. n. 

£. Black : vertex finely punctured, not pubescent ; gcnac 
and supraclypeal area with white pubescence; antennae 
uniformly black, not reaching to the apex of the abdomen ; 
clypeus yellow, fairly strongly pitted, apex brown; labrum 
yellow, covered with long white pubescence ; mandibles 
black ; thorax with white pubescence, almost absent on the 
disc, which is pitted and finely granular; abdomen pitted 
and finely granulated, not pubescent, posterior margins and 
segments dark reddish brown; femora with w hite pubescence; 
tibia* and tarsi with ferruginous pubescence ; wings hyaline, 
tegulse and nervures hrownish. 

Length about 12 mm. 

i * Habitat . Quetta (C. G . Nurse } May 1903). 

This species is superficially like T. himalayensis , but that* 
pecies has the clypeus black. It differs from T . vernahs iu 
he lack of abdominal pubescence. It is closely allied to 
T. chinensis, Smith, from Shanghai, hut Smith's insect has 
rihe thoracic pubescence fulvous, and the antennic reach to 
apex of the abdomen. The specific name is derived from 
■Sanskrit word meaning 44 black." 

" Tetralonia pitalomasa , sp, n. 

$ . Black: vertex, frons, and genm with white pubescence, 
thicker on the latter, the vertex and frons finely punctured ; 
eyes pale green; scape black, flagellum rufous; clypeus 
creamy-yellow, smooth aud shining, except at the edges 

X here there are a few hairs arising from shallow pits, 
•shaped, the vertical column broad and slightly rounded at 
t,ho upper margin, the basal portion broader than the upper, 

i ower margin transverse; labrum of same colour, covered 
^ith white pubescence; mandibles brownish black, yellow 
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basallv, fringed, with ferruginous hairs; thorax covered 
with white pubescence, that oil the disc being almost fulvous; 
disc finely granulose ; abdomen finely and very closely 
punctured with tawny hairs arising from these punctures, 
appealing to the naked eye to be covered with tawny pile ; 
posterior margin of segments brownish ochraceous with the 
pubcscenee in this area considerably thicker; legs covered 
with white pubescence, that on the inner side of the tarsi 
being mixed with ferruginous; wings hyaline, teguhe 
testaceous, nervures brow nish testaceous. 

? . The pubcscenee on the abdomen thicker and closer, 
the ochraceous colour of the posterior margins of the seg¬ 
ments just showing through ; clypeus with a transverse 
yellow marking, and a triangular prolongation from the 
upper margin, somewhat angularly incised at the sides of 
this notch. In one specimen two circular areas beneath 
these incisions remain black. 


Length: J 1 about 8mm., ? about Unrim. 

Habitat . Peshin, Baluchistan; Quetta. \ 

This species was labelled in the British Museum as 
“ ? radoszkowskii” but the only male of this insect that I 
have seen has the clypeus distinctly punctured and the outer 
side of the flagellum black ; it is also distinctly larger. The 
smooth clypeus and the nature of the abdominal pubescence 
distinguish it from T. rvficornis and 1\ aliena. It bears 
certain superficial resemblance to T . pruinosa , but that 
species belongs to the genus Telralonia (sensu stricto), while 
our insect belongs to the subgerms Tetralonitdla . The 
specific name is derived from the two Sanskrit words pita 
and loma, meaning u yellow " and u hair" respectively. | 


Tetralonia pitarakha , sp. n. f 

<J . Black : vertex, frons, and geme with fairly thick, whip! 
pubescence; antenna* uniformly black; eyes dark greet/* 
clypeus yellow, closely, bat not strongly pitted, more or hjfs 
triangular in outline, upper margin truncate, lower margli 
brownish; labrnm yellow, covered with white hairs; mat- 
dibles black with a narrow ochraceous line ou the outer siJp 
apically ; thorax with thick white pubescence, that on til 
rnesouotum being distinctly mixed with fulvous ; abdomdl 
with fine punctures, from some of which minute hairs arinL 
the segments posteriorly with uniform bands of creamjl 
ochraceous pubescence; legs (damaged in the type) witi 
white pubescence on the outer side, that on the femora # 
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the first pair being distinctly horizontal ; wings hyaline, 
tegulic testaceous, nervurea brownish. 

Length about 12 mm. 

Habitat. Quetta (O. G. Nurse, April 1901). 

This species appears to be closely allied to T. spectabilis , 
from which it differs in the distinctly ochraccous colour of 
the abdominal fasciic, the triangular, posteriorly truncated 
cl\ pens, and the absence of a basal yellow marking on the 
mandibles. The specific name means yellow-striped/’ 

Anthophora Candida, Sm. 

1879. Anthophora Candida , Smith, New Sp, Jlym. lint. Mus. 
1>. !**(?)• 

1897. Anthophora Candida , Smith, Bingham, Faun. Brit. lad., Ilyin, i. 
p. 631. 

1846. Meg ilia mucorea , Klug (nec Illig., 1808), s ynib. Phvah\ Ins. ix. 
tig». 13 & 14. 

Indian 1 distribution. Karachi; Quetta; Peshawar; Peshin, 
Baluchistan. 


Anthophura fasciata altemans , King. 

( 846. Meijilla alter turn*. King, tom. cit. pi. 1. fig. 3(f). 

898. Anthophura lirwpc , Bingham, Journ. Bomb. Nat. Hist. Soc. xii. 
p. 127. 

1911. Anthophura delicata, Cockerell, Entomologist, xxxiv. p. 235. 
Indian Distribution. Deesa ; Quetta; Karachi ; Peshawar. 


Anthophora antiupc , Bingh. 

1898. Anthophora ant tope, Bingham, Journ. Bomb. Nat. Hist. Soc. xii. 

p. 128. 

1901. Potialirius ve Jett us , Nurse, Journ. Bomb. Nat. Hist. Soc. xv. 

I , p. wa. 

I Indian Distribution . Kashmir, 5(X)0~G000 ft, ; Quetta; 
*e$hin; Baluchistan; Simla. 

J ’iese seems to consider this form (vide label in Brit. 
.) a variety of A. retusus, Liun., but it appears to be* 
net* 

jVoifADlNM. 

Aided a luctuosa , Scop. 

|<3. Apis luctuosa , Scopoli, Ann. Hist. Nat. iv. p. 13. 

(j. Mekcta luctuosay Scop., l)alla Torre, torn, cd. p. 315. 

"i. Crocim kashmtrensis, Nurse, Ann. & Mag. Nat. Hint. (7) xi. 
p. 648(?). 

Han Distribution. Quetta; Peshin. Baluchistan ; Kash- 
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Heriades phaola , Cam. 

1908. Meqachilr phaola, Cameron, Journ Bomb. Nat. I list Soc xui 
p 1005 

In the British Museum H. saphira awl II. lefroma, Cam. 
(originally described m Megachile , loc. cit.), are placed as 
synonyms of this species on the authority of Friese and 
Meade-Waldo, but 1 find it difficult to accept this synonymy. 
They can be easily distinguished as follows .— 

1. (a) With black legs, eyes bioadly divergent towards 


vertex ...... . II left oma. 

(b) W ilk red legs , eyes not so dn organt ... 2 

2 (a) Basal abdominal segment bine k .. H.saphiut 


(£) Basal abdominal segment ferruginous. II. phaola . 

Megachile pulchnpes , Cam. (r/. Cockerell, Ann. & Mag. 
Nat. Hist. (9) vin. p. 360, 1921), is given as a synonjm 
of H. lefroma on the label attached to the specimens of 
the latter species, but, as I have seen no specimens of the 
former, 1 can express no opinion on this point. 


Herxades binyhami , uom. n. 

1898 Heriadesparvula, Biugham (uec Cam., 1897), tom. cit. p. 608. 

Megachtle parvula, Cam. (Mem. Mauch. Soc. p. 185,1897)„ 
is, according to a label attached to the type by Prof. 
Cockerell, a Heriades. Bingham's species, therefore, requires 
a new name. 


Megachtle mgriventris , Schenck, 

1870 Megachtle nxyriventm, Schenck, Jahrb ver. Nat Nassau, 

xxv p 824. j, 4 j 

1911 Mtgathih myrivmtru , Schenck, Friese, tom 192. \ 

1874 Megachtle maacht, lUdoszkowski, Hull. Soc. Nat. Mos x * 
p, 185 W9 

1911. Megachtle maackx , R&doszkowski, Friese, tom. cit. p. 224 t; 

Indian Distribution. Gulaiarg, Kashmir (F. TV\ Thonmtk). 


Megachtle lagopoda , Linn. 

1701. Ams lagopoda, Linn Faun Suec. ed. 2 a, p. 422. 
1911. Megachtle lagopoda, Linn ; Friese, tom cit. p. 108. 


Indian Distribution , Guimarg, Kashmir (F. W\ 


Thomonp* 
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Megachile argentata , Fabr. 

1793. Ainu argentata, Fnbricius, Ent. Sy*t. ii. p. 386. 

1911. Megackile argentata , Fabr,, Frieze, tom. cif. p 176. 

t\Indian Distribution. Matheran; Mt. Abu ; Quetta ; 
Lahore; Sikhim, 1800 ft. 

Megachile schnablii , Rad. 

1893 Megachile schnablii, IladosAmvski, Ilor. Soc. Ent Ross. xx\ii. 
V- 47. 

1011. Mrgachdt s<hnahhi, HadosAowalu, Frieno, torn. at. p 187. 
Indian Distribution. Quetta. 


Megachile terminata , Mor. 

J^75 M eg aihHe terminata , Morawltz, toe. ctt. p. 113. 

1011. Mega chile terminata , Morawilr, Friose, turn, cit . p. 181. 

Indian Distribution. Quetta. M. ulrica , Nurse, is not a 
vynonym of tins species as Cockerell supposed (Proc. U.S. 
Nat. Mus. lv. p. 214, 1920). 


Megachile rotundata , Fabr. 

MTf'T. Apis rotundata, KabriHus, Maul Ins i. p. 303. 
loll. Me<jachilc rotundata, Fabr., Friuse, tom. cit. p. 178. 

P808 Megachili ca lioigstdes, Bingham, Journ. Bomb. Nat. llist. Soc. 
xn. p. 126 (2 )• 

1902. Meg adult ca hoj guides, Bingham, Nurse, Journ. As. Soc. Bong. 

lxx. u, 150 ( tf)* 

i 908. Meqachile cvdwxwide*, Bingham, Cameron, Journ. Bomb. Nat. 

t iiist. Soc. xvih. n. W>2. 

002. Megachtle ulrica , Nurse, loc. cit. n. 157 (2). 

003. Megachile nadia , Nurse, Ann. 8: Mag. Nat. Hist. (7) xi, p. 546. 
'908. Megachile gat he la, Cameron, loc. cU. p. (550. 
il)28. Megachile gathelu, Cameron, Cockerell, Aim. & Mag. Nat. Hist. 

I (9) xii. p. 249. 

Indian Distribution. $fatherau; Quetta; Karachi; Peesa; 
KaiWra Valley; Murree-Kashmir lioad, 1400-1500 ft. ;* 
Mt. kbu,* Pusa ; Adderley, Nilgiria. 

Pfof. Cockerell has pointed out that Cameron’s M. gathcla 
is not synonymous with his M. nana, but is very close to 
M . | celioxysides, Bingham, whichej cannot separate from the 
European examples of M . rotundata named by Fricse. I 
baue compared M . gathela with M . coelioxysides and 
MXrotundata and urn convinced that they are synonymous. 
Iulhe British Museum, M . katinka , Nurse, is placed as a 
synjonym of M . venusta, Smith, an Afiic&n species with the 
laWil u teste Frieae,” but there is no doubt that M . katinka is 
a synonym, as Mcade-Waldo supposed of M . hera , Bingham. 
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Anthidium fedischenkoi , Mor. 

1875. Anthidium fedlttchrnhd, Morawitz, loc. rif. p. 122. 

1011. Anthidium fedtuchenhoi, Morawitz, Friuao, loc. at. p. 311 
fig. 00. 

Indian Distribution . Quetta. 

Anthidium conciliutum , Nurse. 

1903. Anthidium roncihutum , Nurs<\ Ann. Mag. Nut. Hint. (7) 

xii. p. 507 ( 9 )* 

Nurse’s unique type from Kashmir, 0000-8000 ft., may 
be an aberration of A. manicatum, Linn., but is not, I think, 
a synonym of A. jtorentinum as supposed by Friesc (teste 
label). It is easily separated by the black legs. 

Anthidium cinr/ulatum, Lair. 

1809. Anthidium ringutaturn f Latroillo, Ann. Mn«. Ihet. Nat. Faria, 

xiii. pp. 43, 219, pi. i. tig. 4. 

1911. Anthidium cinyulalum , Lutreille, Frio ho, tom. cit. p. 305. 

1879. Anthidium imitator , Smith, Peacrip. Now. Sp. Hym. Hi it. Mm 

p. *5 ( cf ); 

1911. Anthidium imitator t Smith, Frio*e, tom. cit. p. 40<>. 

Indian Distribution. Punjab; Gulinarg, Kashmir; Posh, 
war. 


Anthidium anguliventre , Mor. i 

1888. Anthidium anr/uhventre f Morawitz, Ilor. Soc. Knt. Hose, xx 

p. 248 (cH- 

1911. Anthidium anyuliventre ) Morawitz, Frio«o, torn. rif. p. 3H f 
tig. 102. j 

Indian Distribution. Quetta. 


Anthidium variegatum , Fabr. 

1781. Ajris variegata , Fabricina, Spur. 1 iih. i. p. 48.3. 

1911. Anthidium varirgatum ) Fabr., Fneso, turn. cit. p. 302, fig. lli 

Indian Distribution. Quetta. 

Anthidium siriaphium, Ok 11. 

1011. Anthidium $inapinum y Corkorell, Ann. & Mug. Nat. Uipt 
viii. p. 179. 

1922. Anthidium uinapinumflavatum, Ckll, ibid. (9) ix. p, (100. 
Indian Distribution. Quetta ; Deesa ; Karaclii. 
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Anthidium nylvaticum , sp. n. (Nurse MS.). 

2 . Black : head and mesonotum with fairly large round pits, 
the mesonotum presenting a granulated appearance; a small 
yellow marking on the lateral margins of the occiput behind 
the eyes ; elypeus more or less triangular, posterior margin 
truncated, anterior margin rounded with a shining impuno 
late ridge, sides near this margin somewhat rounded, yellow, 
except for a gradually narrowing notch of black, as broad as 
the posterior margin posteriorly, which extends for about 
ihrcc-fomths of tin* length of the elypeus; space between 
inner oibital margins and the sides of the clypeus \cllow ; 
mandibles with five flattened teeth, the first the longest, 
jellow on the outside, except at apex; face with dirty white 
pubescence, winch is most dense ou the vertex; sides of 
mesonotum with a narrow yellow stripe; scutellum with 
four elongate yellow markings in a chain along the rounded 
posterior margin; mesonotum ami underside of thorax with 
whitish pubescence ; anterior half of each abdominal seg¬ 
ment with conspicuous round pits, posterior half finely 
and closely punctured ; five basal abdominal segments with 
transverse yellow' markings, each of which originates at the 
lateral margins and is thickest there, then constricted and 
eoutmued as a narrow club-shaped extension, the two heads 
of which are broadly separated on the basal segment, but 
approach each other more on each succeeding segment, 
almost meeting on the fifth ; outside of tibia* of all legs 
yellow ; femora of first two pairs of legs with a narrow' 
yellow line on the outer side, apex with a narrow' yellow 
marking ; tarsi of legs with bronze pubescence on under 
side, white on outer side; wings fusco-h \ aline ; tcgulrn 
4 broadly ringed with yellow. 

Length 11 mm. 

Habitat. Simla (C* G* A’tiw, April 189r). 

This species belongs to the mamcatum group, but is sufli-* 
cieutly distinct to make a comparison unnecessary. 

C iEUOXYy&*. 

Catlio.rgs hfpmorrhoa, Forster. 

1853. CotJiosi/H h&morrtoa, Forster, Verb. Nat. ver. preuss. Ulieud. 
p. 2bf>. 

1902. Cveliovy* laurm } Nurse, Journ. An, Sue. Beug. xx. p. bVl 

Indian Distribution* Quetta. 

* I have followed Palla Torre in the spelling of this name, hut it is 
obviously iucoireot, ns also would he Ccelioxina\ Mr, *1. II. Burraut 
suggest** thftt it should be epclt Oxslioxyaiiii©, but I leave this questiou to 
hyiueuopterists more proficient iu Greek than I am. 

( iimu dk Mag* 2V\ UUt. Ser. 9. Fo/« xv. 16 
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CaeUoxys angulata , Sm. 

1870. Cniiort/s angulata , Sraith, Trans. Eot. Soc. Loud vii p. 102 ( J). 
1807. Callings tim/ulatay Smith, Bingham, Faun. Brit, lnd., llym. i. / 
P* r >H (¥) 

1003. Calimys stiAidus, Nurse, Ann. & Mag Nat Hist. {7) xi. 

p.Wrt(cf). 

1V)13.» Ca4io ryt) rule u*jritut, Cameron, lnd, For. Rec. iv. p. 49. 

Indian Distribution . Decsa; Jubbnlpore ; Debra Dun; 
Punjab; Mampuri, N.W.P. ; Chapra, Bengal. 


XXVJ .—New Species of Asilida*//’(m* South Africa . 

By Gertrude Ricardo. 

Tub species described iu this paper are from material Rent 
me at various tunes by the late L. Peringuey, Director of 
the South Africau Museum, and from specimens by various 
collectors handed me by Dr. Guy Marshall to determine, 
and, lastly, from the specimens of Asiluia; m the lint. Mus. 
Coll. The types or puratvpes of each new species are pre¬ 
served in the Brit. Mus. Ooll. 

Ahilinjb . 

Promachus philippinus , Ricardo. 

Ann. & Mag. Nat. Hist (9) v. p. 228 (1920). 

In the description of the legs of this species, the worth 
u tarsi ,J> is a misprint for tibia,i\\t tarsi being entirely blneHr 
and black-haired. \ | 

I>r. Richard Frey, iu Notulae Ent. iii. p. 23 (1923), notV 
males and females identified by htm as this species from the 
Philippines. ^ 

Promachus hirtutus, $>, sp. n. 

Types (male and female) and two other males, all from 
Saw Mills, S. Rhodesia (Rhodesia Museum). 

A small black species with a white-haired abdomen, very 
dull red tibia, also white-haired, moustache black and white. 
Wings hyaline. 

Length, $ 15-17, % 18 mm. 

This species appears different from most species of the 
geuus, the large dark spots on abdomen not being present, 
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the whole abdomen being covered with white hairs and only 
a median line of black spots visible. 

Mule.—Face black covered with silky-white tomentum, # 
which becomes yellower on the lower pait of face, the ground¬ 
colour of which is reddish. Moustache of long soft wiiite 
hairs continued down the sides of the oral opening, with 
stroug black bristles on each side of the moustache itself, 
upper part of face with a row of these bristles on each side and 
shorter white hairs on their outer border and intermingled. 
Beard white. Palpi with strong black bristles. Antenna* 
black, the first tw r o joints with stout black hairs, very thick 
on their lower sides. Forehead the same colour as the 
lower part of face, with black short bristly hairs at sides, a 
few paler hairs visible posteriorly ; hind part of head with 
very stout black bristles, the bristly hairs continued round 
head, reddish yellow. Thorax in type denuded, in the others 
black with some brownish-yellow tomentum, median and side 
stripes distiuct, pubescence and bristles black, two priesutural 
bristles, two supra-alur and two postalar bristles present. 
Scutellum with black hairs and bristles. Abdomen, black, 
covered with white hairs, a little longer and thicker on the 
first three segments, interrupted on the median line. Geni¬ 
talia small, covered with the same white pubescence above 
and below. Ley# red-brownish, upper sides of femora dull 
chestnut, tibim a shade lighter, aud tarsi dull chestnut; 
pubescence on legs black on the black under aides of femora 
and on the tarsi, white on the upper sides at apices of 
femora, though very short and scattered, under side of 
femora with loug black hairs; tibise with thick and longer 
white pubescence, all bristles black. IVtngs clear, the small 
transverse vein at the middle of the diseal cell. 

Female identical, but the puliescenee on the abdomen not 
so thick j ovipositor short. Moustache chiefly white. A short 
third postalar bristle, present. 

Promachus cinerew £ ? , sp. n. 

Types (male and female) and two males from Bulawayo 
[Rhodesia Museum]. One pair and one female in South 
African Coll., from Salisbury, -Rhodesia. 

A species nearly allied in appearance to Promachus amus- 
trus , Wlk., but the genitalia in these males are quite different, 
nearly allied to those of Promachus albidnctm , Ricardo, the 
females may be distinguished by the distinct grey streak in 
the second aubmarginal cell and the shorter ovipositor ; both 

10 * 
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sexes have the black streak on femora above not below as is 
usual in the Walker species. 

Length, A 10-11, ? 19 mm. 

* Mate .— Face dense ]y covered with vrllowish-grey to- 
mentum. Moustache of soft white haiis extending to tin* 
antenna*, on the lower part six or more stout black bristles 
are intermingled with the hairs Palpi black, with white 
and black hairs. lhard of soft white hairs. Antenna* black, 
the first two joints with black shoit bristles, the thud joint 
barely as long as the first two joint*, hut the style fully 
equal in length to the joint itself. Forehead with brown 
tomentum, grey at the side*, with numerous black hairs; 
bristles at the back of head stout and black, round the 
bead and on collar the hairs are white. That ax bhukish, 
covered with yellowish-grey tomentum through wlneh rhe 
usual stripes are distinct, the side-stupe* repref>cnted by two 
oblong spots, the median stripe divided into thiee narrow'ones, 
pube8eenee on dorsum short and black, all bristles at sides and 
posteriorly are black. Scutellum witli a double row of black 
bristles and some white haiis mtci mixed, lb east-sides black, 
with grey tomentum. Abdomen black, with whitisli-giey 
tomentose posterior borders a ml sides, so that the black colour 
appears as large spots on each segment; pubescence on these 
scanty and black, on the pale parts thicker and whitish ; 
underside with soft white hairs, thickest on the first three 
segments. Genitalia black, shining, the bifid pincers large, 
the upper tooth very short, the middle process long, 
extending beyond the pincers, which aie covered at sides 
with bristly black hairs and a few white ones on their lower 
sides, these are much fewer than on the genitalia of P . albi- 
cinctus, Leys reddish yellow, with black bristles and white 
pubescence, longer on the underside of femora and ot fore 
tibia*, no bristles on underside of femora with the exception 
of two on the hind pair near the apex. Wings clear, 
the grey streak reaching more than halfway down the second 
submarginftl cell, small transverse >ein just below the middle 
of diseal cell. 

Female identical, but much stouter. Ovipositor composed 
of the eighth segment, black, shining, with black and white 
hairs. Jlind femora with three black bristles below. 

Phihidicus cinerascens , Ricardo. 

Ann. Sc Mag. Nat. Jliat. (7) vi. p. 177 (1900), id. (9) x, p. 42(1922) 
\ Alt units 

Philoduus umhipennis, Ricardo, id. (9) viii. p. J84 (1921). 

The types of Alcimus cinerascens were described from 
R>rt Johnstone, Nyasultiud, those of P kilo dicing umbripcanis 
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from Nyasalaml, and those all appear to belong to one species, 
being distinguished by the shading in apex of wing uot 
spreading beyond the third longitudinal vein. The species 
is best placer! in Pfnfodtcns genus. I have now identified 
specimens from Otjimbumbe, Kumenc River, S.W. Africa, 
in S. Afr. Mus. Coll., in winch the moustache is wholly 
white. 

P hi Iodic us niy ripen, ? , sp. u. 

Paratypcs (two males) from Eastern Mbale Dist., S. of 
Mt. Elgon, 3700 - 31)00 ft., Uganda (S. A. Neave ); another 
male from Bulawayo (Rhodesia Museum), 

Type (female) from Mt. Allanje, Nyasaland (S. A. Neave), 
and another from Hope Fountain, 8. Rhodesia (Rhodesia 
Museum). 

A species distinguished by the w holly black legs. Moan- 
tavhe black and yellow. Fore femora with some bristles 
below. 

Length, para types (males), 20-22 mm.; the other male 
18 mm., females 18 mm. 

Male .— Fare black with yellow tomentum. Moustache 
composed of very stout long yellow bristles below and shorter 
black ones above, continued up the face to the autenme, 
some black bristles varying in number at sides of oral 
opeuiug. Antenna black, w ith black bristles on the fust two 
joints, the third wanting. Forehead with black stout short 
bristles, also present on hind part, of head. Patyi with 
yellowish hairs. Beard white. Collar with black bristles. 
Thorax brownish, with yellowish tomentose markings, 
median stripe divided into two narrow ones is very distinct, 
ns are the side-stripes, composed of two large spots and a 
small one |K)steiiorly ; shoulders yellowish, dorsum of thorax 
covered with minute black bustles; the prsesutural, supra- 
alar and postalar bristles two in number, each black and 
very stout. Breast-sides covered with glistening yellowish 
tomentum, as is the scutellum, which is armed with two 
black bristles and has some fine pale yellow hairs. Abdomen 
blackish, with yellowish tomentum, segmentations i eddish 
denuded (the other male has them covered with grey 
tomentum); pubescence rather thick, of short yellowish hairs* 
yellow bristles at sides, two or three on each segment. 
Genitalia black, short with yellow hairs; underside with 
some soft white hairs. Leys black, with short yellow pubes¬ 
cence, the fore femora with one black bristle and soft white 
hairs on basal half and even one or two short yellow bristles; 
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the bristles on legs black and yellow. Wings clear, the apex 
with grey shading extending to the posterior border ami 
continued in streaks in the subtnarginal and first and second 
posterior cells. 

Female identical, there are fewer white bristles on the 
legs. Ovipositor black, shining. 

Dgsmachus genitalis, $ , sp. n. 

Types (male and female), and another pair from Zomba, 
Nyasaland ( Stannus) ; one male from Hope Fountain, S. Rho¬ 
desia (R. Stevenson). 

In Loew’s Division II 2 \ with bristles on underside of 
abdomen. A medium-sized species at once distinguished in 
the male by the very long genitalia, the last half of the long 
pincers being at a right angle and curved. A blackish 
species with yellow-grey tomentum ; legs almost all black ; 
tibiae at base reddish ; abdomen with wdnte bristles ; mous¬ 
tache black and white. 

Length, £ 1C, $ 17 mm. The male from Rhodesia 
measures 20 mm. 

Mate. — Face olive-green, covered with glistening ashy-grey 
tomentum. Moustache large, composed of long black and 
yellow bristly hairs. Palpi black-haired. Heard yellowish. 
Antenna! black-brown. Forehead blackish with black hairs, 
those on the ocelligerous tubercle long and bristly. Hind 
part of head with some very long black curved bristles, 
among which a yellow one appears, beyond these a few short 
black ones are present, the hairs beyond all yellow. Thorax 
brown, with yellowish-grey tomentum and a black very"* 
distinct median stripe, the side-stripes brown. Mane of 
thick short black hairs on whole length of thorax, longer 
bristly hairs project at intervals, and at sides of mane are a 
few short yellow hairs becoming longer posteriorly; the 
short pubescence on dorsum is black, the long stout bristles 
at sides chiefly yellow. Scutellum with very long numerous 
black bristles in a double row, and intermixed with them 
numerous yellowish hairs. Abdomen blackish, but thickly 
covered with yellow-grey tomentum, which leaves black 
triangular spots apparent on each segment, their bases resting 
on the posterior borders of segmeuts ; the first segment 
is covered with still \ellowish hairs, these are present on the 
apical half of the next segment, pubescence on the dark spots 
black, at sides yellowish ; long weak yellow bristles are pre¬ 
sent on nearly all the segments at sides on posterior borders, 
two in number on each side. Underside of abdomen with 
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white hairs and short white bristles. Genitalia black, 
shining, with white pubescence on the stouter basal half of 
the pincers, black ou the curved apical half, with a bunch 
of stout short black bristles on the angle, the basal half is a 
little longer than the curved prolongation which has a con¬ 
cave inner border, the under pair of pinceis very short. 
Legs black, the anterior and middle tibiae reddish on their 
basal half on their upper sides only, the hind pair with only 
traces of this colour; pubescence on legs short and white, 
on the fore and middle femora and tibiae there arc long weak 
yellow hairs; the bristles are chiefly yellow and numerous, 
but there are black ones on the hind tibiae and some on all 
the tarsi. Wings clear, the small cross-vein beyond the 
middle of the discal cell. 

Female has a more bristly appearance, with rather a stout 
short abdomen, the bristles on this last are more numerous, 
usually three instead of two on each side. Ovipositor black, 
shining, only a little longer than the last segment. I^eys 
with more bristles which are almost entirely yellow. 

Dysmachus stannm , <$ ? , sp. n. 

Type (male) and others (male and female) from Zomba, 
Nyasaland (St annus ). 

Type (female) in Brit. Mus. Coll. 

A species in Loew’s Division I. with no bristles on the 
abdomeu, and in the group under 1% the mane extending 
the whole length of the thorax. It is nearly allied to l)ys- 
machutt porcellus , Speiser, but distinguished in the male by 
the genitalia, which are different though large and club- 
shaped. The scutellnm is covered with numerous long but 
weak hardly bristly white hairs with black ones in the middle. 
All the tarsi are black, not reddish yellow, the tibia even the 
fore pair are only reddish yellow lor barely two-thirds of 
their length. 

Length, 18-21, ? 18-22 mm. 

Mate.—Face black, with glistening pale tomentum at 
sides. Moustache white, bordered with black bristly hairs 
on each side. Beard white. The curved-over bristles on 
hind part of head and those on forehead all white, a hunch 
of aolt white hairs is present below the long curved bristles. 
Thorax brown, covered with yellowish-brown tomentum, 
leaving the broad median blackish stripe very distinct, the 
side-ones represented by three less distinct brown spots, 
the mane with soft black hairs and longer ones protruding 
at intervals; pubescence on dorsum black, a few lunger white 
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hairs on posterior part, all the bristles at sides black. 
Abdomen blackish with yellowish-grey tomentum at sides 
and on posterior borders, the ratlier thick pul)escenee is all 
pale in colour, underside with many pale hairs. Genitalia 
very large as in Dysmarhus robust as , Hieardo, black with 
long biistly white pubescence on the lower margin of the 
last segment and on the lower edge of the large pincers, 
these last are bifid with the upper tooth very small ending 
in a few long white hairs, the lower one long ending in an 
obtuse [joint, largely reddish brown on the inner edge of the 
apical half, which is almost devoid of any pubescence, on 
the dorsum of the pincers it is short white. Leys with long 
white hairs on the undo sides of femora, thickest on the two 
anterior pairs, the hind pair with many stout black bristles 
below, tibiie with the same*long weak white hairs, on their 
edges with long black bristles, tlie anterior pair with three 
or more extra long but weak black bristles, all the bristles 
on legs arc black. IVmys clear, tinged biown. 

Female identical. Ovipositor short, black, with some 
short yellowish pubescence at apex. 

Cinadus africanus , 3 ? « sp. n. 

The species now' described under this genus, which so far 
has been restricted to the Oriental and Australian Regions, 
agrees in all the generic characteristics described by v.d.Wulp, 
with the exception of the genitalia in the male, which are 
smaller and simpler, and the abdomen is not quite devoid of 
bristles, but, as v. d Wulp emphasizes the abrupt bend 
of the posterior branch of the third vein as one of the chief 
features of the genus, it seems best to place this species here 
for the present. 

Types (male and female) and other females from Zomba, 
Nvasalaud (St annus)* 

A medium-sized blackish species with pale hands on the 
abdomen and reddish legs. Wings shaded at apex and on 
postciioi bolder. 

Length, c? 17, $ 17-20 mrn. 

Male.—Face narrow, broader below and produced, blackish 
covered with brown and grev tomentuin. Moustache scanty, 
composed of long stout whitish bristles with one or more 
equally stout black bristles above intermingled with fine 
black hairs, round the sides of the oral opening are black 
bristles and fine black hairs. Palpi black-haired. Antennas 
with the first two joints reddish yellow with black haita and 
bristles, the third joiut destroyed, but iu a very closely 
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allied species in the lirit. Mus. Coll, from Nyasaland it is 
blackish, with tlie lon«? fine bristle of the genus. Forehead 
small, with some short block bristles and hairs. Ilind part 
ot bead with very stout black bristles. Beard white. Thorax 
brownish with yellowish-grey tomentum, a median divided 
stripe and indistinct side-stripes are present, dorsum of 
thorax with very minute numerous black bristles. A few 
scattered white hairs are apparent, bristles at sides very 
large and black, those on posterior border are intermingled 
with tine black hair*. Scuteltum with two black bristles. 
Abdomen brownish black, with giev tomentum on dorsum 
and at sides, also disposed as bauds on the posterior 
holders of segments on which arc distinct black and yellow 
bristle*, the pale ones chicliy at the sides, the first segment 
with three very stout ones at sides and fine white hairs, 
dorsum of abdomen entered with the same minute bristles 
as on thorax. Genitalia black, consisting of a long pair of 
upper pincers ending in a point, but stout for most of their 
length, the under pair short, the middle pieces long, reddish, 
the pubescence black, white at apex. Legs reddish \ellow, 
with black bristles on the under side of femora, about three 
in number, the hind femora black on their upper sides, 
pubescence chiefly black, but w hite on the fore and middle 
tibno on which also white bristles appear, elsewhere they are 
black. I Tings clear, shaded faintly at apex as far as the base 
of the fork of the third vein and narrowly along the posterior 
border to the anal cell, small transverse vein beyond the 
middle of the diseal cell. 

Female identical. Ovipositor short, with black pubes¬ 
cence. 

Cinadus occidental ™, £ ? , sp. n. 

Para types, 2 3, from Sankwarra and Yapi, N. Territories, 
Hold Coast (Dr. J. J . Simpson). 

Type (female) from lliorin, Prow Northern Territories 
(I)r. J . Jf \ Scott Maclae ), all in Brit. Mus. Coll. 

A species very nearly allied to Cinadus africanns, sp. n., 
but the genitalia of the male are different, the palpi in both 
sexes are white-haired. 

Length, (J ? , 18 mm. 

Face broader with a larger tubercle and ranch lighter in 
colour with yellowisli-white tomentum, the bristles round 
the sides of the oral opening are whitish. Antenna reddish 
yellow, the third joint blackish with long fine bristle. 
Abdomen brownish black w ith grey tomeutose segmentations, 
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and reddish-brown tomentum with fine short yellow pubes¬ 
cence, so that it appears less black than C. africamts ; 
no bristles are present on the dorsum, those at sides are 
white and long, the first segment with two yellow bristles 
and soft pale hairs. Genitalia typical of the genus, being 
large, the upper forceps bluish black, shining, with yellow 
pubescence, large and bifid, much stouter and wider at base 
than iu C. africamis , the under pair of pincers reddish 
brown at their apices and with yellowish hairs. .Leys reddish 
yellow, the femora in the male with no bristles below and 
only some long weak ones in the female, three rather long 
black ones are distinct on the hind femota, the fore tihue 
with two long yellow bristles and two similar ones on the 
first joint of the tarsi, bristles elsewhere on the legs black ; 
a yellow one occurs occasionally. IVinyx with the posterior 
branch of third vein not quite so abruptly bout as m 
C, africanus . 


JIasyvogonixje* 

The divisions or subgroups suggested by the late 
Prof. Hermann and published by Dr. $ poiser in Zool. Jahrh, 
xliii. 19*20, are here adopted as follows :— 

Abdomen with only six segments in the male. Pyrhmirire. 

Abdomen with seven or eight segments in the male. 

Acanthocn^mhirt for species with a curved 
spine at apex of fore tibia'. 

Eremotntminct (or species with no such 
curved spine at apex of fore tibue. 


F YRTANINJR* 

Anypodetas maculipennis, $ ? , sp. n. 

This species is placed in this genus with some doubt, as 
it does not altogether agree with Hermann's last description 
of the genus published in Zool. Jahrb. xliii. pp. 108, 173 
(1920) by Dr. Speiser. The veins closing the diseal and 
fourth posterior coll are not in the same line, but almost run 
in the same direction. The spines on the third joint of the 
antennae are placed at the blunt apex of the two-jointed style 
and are two in number, and the numbers of the thoracic and 
abdominal bristles are not quite the same. In most respects, 
such as want of pul villi and general characteristics^ it 
appears a true Anypodttus species. 

Type (male) from Saw Mills, 8. Rhodesia. Type (female) 
from Bulawayo, and other males and females from the same 
locality (Rhodesia Museum). 
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A broad-bodied species with brown mottled wings and a 
testaceous abdomen. Legs pule reddish yellow, the femora 
darker. 

Length, c? 7-10, ? 10-11 mm. 

Male.—Face broad, slightly convex, black, shining, covered 
with short black hairs, a band of yellow-brown tomentnm 
about midway divides these from the thicker short black 
hairs round the oral opening, with black bristles intermixed. 
Forehead very broad and reaching behind the eves, covered 
with jellow-hrown tomentum, oeelligerons tubercle with two 
rnsty-ml bristles, numerous bristles of tbe same colour 
at the sides and posteriorly, intermixed with some fine 
yellowish hairs which also border the hind part of head. 
Antenna 1 reddish yellow the third joint dusky except at its 
base, the first two joints equal in length with long rusty-red 
bristles on their under sides, the third joint longer than the 
first two together, bare, tbe style stout with two stout short 
spines. Collar covered with paler tomentum than the fore¬ 
head, with a fringe of rusty-red bristles and hairs. Thorax 
testaceous, but covered with yellow-brown tomentum and 
with very short yellow' appressed pubescence, anteriorly 
three distiuct short stripes of ashy-grey tomentum arc 
visible, the same-coloured tomentum spreading to tbe 
shoulders ; in the centre of the dorsum are black median aud 
side stripes, indistinct, but reaching to the scutellum, tbe 
pubescence on these is dark; breast-sides the same coloui 
as thorax. One presutnral, three or four supra-alar, and two 
post-alar bristles, chiefly rusty red, are present. Scutellum 
same colour as thorax, wholly devoid of bristles. Abdomen 
bright testaceous in colour, bare, with short pale yellowish 
pubescence on sides, the bristles on the sides consist of four 
rusty-red oues on the first segment and a single stout black 
one on the others ; dorsum of abdomen somewhat punctuated. 
Genitalia very small, concealed under the last segment, red¬ 
dish yellow, flanked by long black hairs on each side. Legs 
reddish yellow with black bristles, which are long and 
uumerous on the tarsi; pubescence short black on under side 
of fore tibire ; fore and middle femora chiefly black, almost 
bare, the hind femora less dark with some short yellow and 
black pubescence ; short black bristles below and above, 
the middle and hind tibi® with short yellow and white 
pubescence, the hind pair with a brush of black hairs below 
at apices, also present on underside of each of the hind tarsi. 
Wings brownish yellow, having two deep brown bands, most 
intensive on the anterior border, but reaching to the middle 
of the wing, apex clear, there arc also clear spots in the 
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posterior and anal cells and a large one in tlio axillary lobe ; 
veins a deep black, some very thick, the marginal cell dosed 
and stalked, the first posterior cell open but in some speci¬ 
mens quite narrow, not closed howeter in any, the vein 
closing the fourth posterior cell is about a fifth of the length 
of the diseal cell, below the (lineal closing vein. 

Few a I, 1 is identical. 


Ahi/jwdctus nigrifades , S V , S P- n. 

Tn j>es (male and female) and another male and female, all 
from Lorenzo Marques, Portuguese K. Africa ( F. /). 
McMillan), in Brit. Mus. (\,ll. 

A robust species with a blackish or reddish-brown abdo¬ 
men marked with grey tomeutum at sides; thorn r reddish 
h row n. Legs dark. A ntatntv i edd ish yellow. J ace with 
black bristles and hairs. 

Length KM2 mm. 

Male.—Fare dull black, with a little very short appressed 
pubescence, reddish yellow in colour. Movstnehe consists of 
black bristly or finer hairs thickest in the middle of the, face 
and reaching to theantenme, stouter black bristles surround 
the oral opening. Forehead densely covered with brow u 
tomeutum, lighter at sides and extending to the face ; two or 
three short black fine bristles on the anterior corners, and two 
longer more robust ones on the ocelligerous tubercle. Hind 
part of bead with reddish-yellow bristles. Antanuv bright 
reddish yellow, the first joint with two strong black bristles 
on its under side, the second joint almost bine, the third 
joint and style as in Amjpodrtus fascial as. Collar and pro¬ 
thorax with some soft reddish-yellow hairs. Thuiux lighter 
in colour than the abdomen, reddish brown, with grey 
tomentum and pitied with very minute yellow and black 
hairs. Median stripe indistinct, shoulders with two small 
black bristles ; two pnesutural and supra-alar and one post- 
alar, all black, are present. Scutel/uni bare, same colour as 
thorax. Abdomen moic dark reddish brown than black, with 
greyish-white-haired side-spots on each segment, the first 
one with a row of four black bristles at side, two on 
sides of second and third, and one on the others. Legs 
uniformly dark reddish brown with black bristles, pubescence 
almost nil, but when present black. Wings hyaline, tinged 
grey, the veins on the fore border yellowish, the veins closing 
the diseal and fourth posterior cells running in the same 
line, the small transverse vein below the middle of the discal 
cell. 
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Female identical. Wings ratlier darker in colour; the 
second pnesuturul and supra-alar bristles reddish \ellow and 
much weaker. 

Perasis transvahnsis, £ ? , sp. n. 

Types (male and female) from Delarcy, W. Transvaal 
(Dr. I intun ), and another from same locality in South 
African Mus. Coll. 

Hermann doseiihed tlie typical species of the genus as 
P . sat epluuu, from S. Russia; he mentions /\ meridional is 
as from the Transvaal in Zoo]. Jahrh. xiiii. 1020, p. 177, but 
no description appears to have been published of it. 

A black species with dark wings. Face with short glis¬ 
tening white hairs forming the moustache (<$ ), yellowish in 
?,with black bristles in male and ullow ones in female 
round the oral opening. 

Length 11-12 nun. 

Male.—Face black, covered with a dense snowy-white 
moustache, the soft hairs recumbent, reaching the numerous 
long black bristles round the oral opening. Antenna* with 
numerous stout black bristles on the first joint, the second 
comparatively hare. Forehead, hind part of head, and collar 
all armed with stout black bustles. 7 /wra* bate on dorsum, 
at sides the black bristles are very long and stout, sides of 
thorax with some white silvery tomentum, and the posterior 
border of thorax is ashy grey. Abdomen black with silvery - 
white bands on sides not extending to dorsum, but both 
males are in poor condition, denuded. Genitalia black and 
reddish brown with some bright orange-yellow hairs. Legs 
with black bristles and black pubescence, some lighter hairs 
on the tarsi. /i tags tinged brow n with dark veins, the first 
and fourth posterior cells dosed and stalked. 

Female .— D ings paler with a yellow' tinge and veins yellow 
on fore border. Moustache glistening yellow, the bristles 
also reddish yellow. Beard ycllow r . Coxae with pale 
tomentum. 


A CANTU0 CNEMl XX. 

Neolap am 8 angusticornis, $ , Ilermaun, in ////., sp. n. 

Type (female) labelled as above by the late Prof, Hermann 
and returned in the Imp. Bur. Ent. Coll., now presented to 
the Brit. Mus. Coll., is from Chilungn, N.W. Khodesia 
(K. C. Wood, on grass). 

Type (male) from Mlanjc, Nyasaland (/. J3. Davey ), and 
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another male from Saw Mills, S. Rhodesia (Rhodesia 
Museum). 

A species in Loew’s Division I. at once distinguished by 
the narrow long third joint of antenna;. Abdomen blackish 
with some reddish-brown spots and grey tomentose segmen¬ 
tations. Legs uniformly yellow. Wings hyaline. 

Length, (J 11—15, ? 14 mm. 

Male.—Face pale yellow covered with glistening paler 
tomentum. Moustache composed of two pale yellow bristles, 
no hairs intermixed or on face. Palpi black.haired. An¬ 
tenna reddish yellow, the two first joints paler with short 
black bristles, the third reddish, cylindrical, with a very small 
style, the joint as long as the first two together, devoid of 
pubescence, one or two very minute black bristles only arc 
discernible. Forehead w ith yellow ish-brown tomentum, bare. 
The two bristles at back of head are yellow. Thorax oli\e- 
green, at sides and on anterior border with glistening pale 
yellowish tomentum; pubescence consists of very minute black 
bristles, the strong bristles at sides yellow. Scuteilu/n with 
tomentum as at sides of thorax. Abdomen reddish brown 
with black median ill-defined spots and the posterior borders 
are black covered with whitish tomentum, which also appears 
on the fore borders of the first four segments. Genitalia 
large, shining, bright reddish brow n with rather long black 
pubescence, on the dorsum the short black pubescence is 
very apparent, viewed sideways. Legs yellow with black 
short, not very thick, pubescence, and with pale bristles. 
Wings hyaline, very faintly shaded ftt apex and on posterior 
border, the fourth posterior cell narrower at border. 

Female identical, A blown median stripe is distinct on 
the thorax , probably because it is less denuded than the 
male. Abdomen in one female is almost wholly black, the 
reddish-brown colour confined to the base and the last 
segment. Ovipositor with reddish spines. 

Neolaparus anaxilas , Wlk., is correctly placed in this genus 
in Kertesz’s Cat.; the type is destroyed. 

Neolaparus lettfer , Wlk., also belongs to this genus, os 
do Neolaparus tapulus and videos, Wlk., all originally 
described under Dusypoyon . 

The same is the case with Neolaparus alcippe , Wlk M which 
is apparently a synonym of Neolaparus aulicus , Wied. 

Pegesimallus cladius, Walker. 

List Dipt. Brit, Mu». ii. p, ft51 j {JDam/pogon) (1840). 

Teyemmlhs ursinv*, Loew, Dipt. Fauna Hudafrik. i. p. 60 (1860). 

Comparing the type of 7A clalius with Loew 1 * description. 
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1 have no doubt it is identical with his species, for which he 
created the genus Pegesimallus . 


EltEMOCXEM [XM. 

Sisyrnodytes niveipilosus , ? , sp. n. 

Paratypes (five females) from Bulawayo (Rhodesia 
Museum). 

A densely pale pilose species with reddish-brown legs. 
Moustache and tufts on anterior border of thorax snowy- 
white. Wings hyaline, veins at base and on fore border 
reddish yellow, elsewhere brown. 

Length 9-10$ mm. 

Face black with snowy-white tomentum and hairs at sides. 
Moustache and beard silvery white. Antenna brown, the 
apex of style pale. Forehead black with tufts of reddish 
hairs anteriorly at sides, the hairs on ocelligerous tubercle 
and on posterior border snowy white. Ilind part of head 
with reddish-yellow bristles. Thorax blackish brown, densely 
covered with long reddish-yellow and white hairs, the fore 
part with tufts of snowy-white hairs, which also extend as 
indistinct short median and side stripes, the hairs pos¬ 
teriorly in the centre are brown. Scut el turn with pale 
reddish-yellow hairs. Abdomen blackish brown covered 
with pubescence, the fore borders of aegmeuts with reddish 
recumbent hairs in some of the specimens, otherwise the 
pubescence consists of long dirty yt How-coloured hairs ; at 
sides and apex of longer soft pale Lairs, very dense and long 
at apex, so that it is difficult to determine the sex ; uuderside 
with long pale hairs. Legs reddish yellow r , all the femora 
shining blackish brown, except at apex, clothed with long 
reddish and pale yellow hairs, tibia' with shorter white hairs, 
all bristles whitish, very numerous on the hind tibiae and 
tarsi. 

Damalis femoralis , $ ? , sp. n. 

Types (male and female) and others from Willow Grange, 
Natal (ft. Cm ff T roughto?i). 

A blackish-brown species, covered with grey tomentum. 
Moustache black, the hairs not curled upwards. Legs black 
and yellow, the hind femora slender comparatively, but yet 
incrassate, with strong black bristles below. Wings pale 
brown/ 

Length, 9-10, ? 10-12 mm. 
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Male.—Fare black, shining on lower part, with ashy-grey 
fomentmn below the antennae and at sides. Moustache of 
numerous black, long, rather weak bails, all straight or 
inclining (low n w aids ; a few whitish hairs art; visible below. 
Heard scanty, white. Palpi with black bristles. Antenna• 
black, with the usual long bristle on third joint, the first 
two joints with black bristles. Forehead with black hairs. 
Hind part of head with white hairs. Thorax blackish brown 
with yellowish-brown tomentmn on dorsum and at sides, 
stripes indistinct, but present, pubescence on dorsum rather 
thick, consisting of a row of long black hairs each side of 
the median line and shorter hairs elsewhere ; on the pos¬ 
terior part of thorax some long whitish hairs appear. 
Scutellnm on the posterior border fringed with black hairs, 
eight or more in number. Breast-sides conned with 
yellow ish-brown tomentmn and weak white bails. Abdomen 
blackish, thickly eo\ered with ashy-grey tomentmn, leaving 
the posterior borders of segments narrowly black, sliming : 
pubescence short, whitish, thickest at sides, the last segment 
on its posterior border armed with some stout black bristles. 
Genitalia black, almost devoid of pubescence, the pincers 
large ; underside with weak whitish pubescence. Legs long 
and slender, the feruora black, the posterior pair obscurely 
reddish at the extreme base ; the tibiae ieddish yellow, black 
at apices, but the hind pair almost wholly reddish yellow; 
tarsi blackish, the first joint chiefly reddish ; pubescence on 
legs not very thick, white on the femora, longer on the 
under sides, the hind ftrnora with six stout, short, black 
bristles and one or two very small ones in between, on the 
underside near the apices ; fore tibia* swollen at apices, with 
black pubescence and long black hairs on the whole length 
of the undersides, middle pair with the same, not swollen at 
apices but with an oblong projection from apices, the hind 
pair much more bare with chiefly pale hairs ; tarsi with 
many black hairs and bristles. Whips pale brown, rather 
reddish yellow on the fore border, the small transverse vein 
beyond the middle of the discal cell, nearer its apex. 

Female identical, but the legs arc more widely reddish 
yellow, only the extreme apices of femora and the joints 
of the tarsi being black ; the femora arc shining, with very 
little pubescence. 

This species is allied to Damalis longipennis and annulata , 
Loew. 



new South African Asilid©. 


219 


J)ama1is polUnosa, ? , Hermann, in lilt , sp. n. 

Type (female) labelled by Hermann as above from 
M t. Mianje, Nyasaland (S. A . Neave ), and three other females, 
all in Brit. Mus. Coll.; and two females from the same 
locality (J. B, Da vet/). Imp. Bur. Eat. Coll. 

One female from Entebbe, Uganda (C. C. Goivdetj), in 
Brit. Mus. Coll. 

One female from Nairobi ( Dr . V. G. h. r. Somcrcn ). 

A species allied to Dumahs htjahpennis* ha\ing clear w ings. 
A muhoganv-brown speeus with some gicv tomeutum. Legs 
mahogany-brown. Antenme and moustache black. 

Length 11-12 mm. 

Face shining red on its lower half. Moustache composed 
of four black bristles at oral opening ; above and around the 
large transverse red spot the face is covered with greyish- 
brown tomeutum. Antenme black, the apical half of the 
hair-like bristle paler. Pufpi w ith black hairs. Occlhgcrous 
tubercle large, dark brown, shining. Thorax mahogany- 
brown, with dark brown indistinct median and aide-stripes ; 
dorsum bare, with some lighter to men turn at sides and pos- 
teiiorly and some yellow hairs on posterior part of thorax, 
the bristles at sides \cry short ami weak, pale yellow chiefly. 
Scutel/um similar, base with weak jellow bristles on its 
posterior border. Abdomen mahogany-brown, with some grey 
tomentum, chit fly at sides, and with short, not very discer¬ 
nible, pale yellow or white pubescence, thicker on the last two 
segments. Legs the same colour as abdomen, in some of 
the specimens rather lighter, and sometimes with indistinct 
black markings on the hind femora, which have only four or 
more short black bristles close to their apices ; pubescence 
of legs whitish and black but scanty, the hind lemora with 
longer pale yellow hairs below on their basal halve*, bristles 
fine, black. Wings hyaline, the small transverse vein beyond 
the middle of diseal cell. 

Damalis imbutus, Wlk., is a synonym of Damalis hirti - 
ventris , Macq., as remarked by Loew in Dipt. Siid-Afrik. 
p. 97. 


Mickostylum, Macq. 

Specios with the first posterior coll closed or very nariow. 
Microslylum hettnanni, <$ $ , Hermann, in litt ., sp. n. 

Types (male and female), caught in copula , from Willow- 
more, Cape Colonv (Dr. Braun), and another male from 
same locality. A female from Kimberley and a female from 
dnn. <fc Mag, JV. Hist. Ser. 9. VoL xv. 17 
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Cape Colony; this last was labelled M. In unnipvnne by 
Hermann m South African Mus. Colb, but, as tins name has 
already been used for a species from the Oriental Region, L 
liave named it after the late Professor. 

A species with the first posterior coll closed or nearly so, 
the males with dark brown wings, clear in the females. In 
colour blackish, covered with thick short white pubescence. 
Legs reddish, the under sides of femora black, all covered 
with pale hairs and bristles. 

Length, S 2L ? 20-24 mm. 

Male.—Face black, cohered with grey tomentum ; the 
large tubercle eairies a very large bushy mount ache composed 
of dirty yellowish weak bristles intermingled with the same- 
coloured hairs. Heard and hairs on palpi the same colour 
Proboscis at apex with a tuft of small hairs. Antenna » pale 
reddish, the lirst two joints blackish with white hairs, the 
third club-shaped, small, with the stalk of club rather long. 
Forehead with brighter tomentum, on each side with stout 
yellow and darker weak bristles ; ocelligerous tubercle' with 
six or more stouter brown bristles. Rack of head with a 
thick fringe of pale yellow' ban’s Thorax dark brown, the 
shoulders reddish, tomentum yellowish brown, through 
wh cli a median and side stripes appear, the median divided 
by a grey tomentose line; dorsum of thorax very bristly, 
with some black bristles on each side of the median stripe 
and weak yellow bristly bails between and on the centre line ; 
on the posterior half the bustles are yellow and very long. 
Frcesutural bristles d, supra-alar 3, post-alar 5. Scutcllnm 
with a row of stout yellow' bristles on the posterior border, 
and on its dorsum some wxuk yellow hairs. Abdomen 
blackish, with short white, almost bristly hairs. Genitalia 
black, the insides of upper pincers reddish yellow ; pubes¬ 
cence w hitish with longer bristly hairs on apices of pincers. 
Leys reddish yellow, covered with white pubescence and 
many very stout long yellow' bristles; underside of all 
femora black, with short and long white haiis, the outer 
sides of tibiee darker. ITinys daik rich brown with pale 
spots in mod of the cells. 

Female is similar, but the wings are quite clear. The 
large bristles on the thorax are chiefly black. 

The first posterior cell in this species varies, being cither 
closed with a short stalk, closed at border, or very narrowly 
open. 

The only two species as yet described with the fir»t 
postciior cell closed are M. shnpfmimum , Loew, fiom one 
male found in Natal, aud M , cilipes , Macq,, a species from 
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Madagascar with fringed tibia?. Loew's species lias paler 
wings and is described as dark ashy grey becoming) tdlowish, 
and the tarsi of the legs dark. The veins near post-border 
very much liner than the others. 

Species with the first postmioi cell open 
Micros tytum lit unit urn, Loew. 

W ien. lint. Mnnatschr. vii. p 10 (1303). 

t AhutH>ftfium tUyun*. Kicardo, Ann. A Meg Nat llit-t. (7) p 10 

(ltKX)j J 

A specimen in the South African Mu**. Coll, thus labelled 
by the late Prof. Hermann drew my attention to the species 
originally desciibed by Loew from Bloemfontein (the male 
sex only), and I have no doubt Hermann's synonymy is 
correct. 

Microstylum capeme y ? , Fabr. 

SvHt. Anti. eln. p. *1 [Asilus] (1806). 

I Mi(ro*tylum wrranutt, , Wlk. List Dipt. Brit. Mils ii. p. 30* 
(l84n) [ Datypotjon].] 

A male specimen sent me from the South African Mus. 
Coll., identified presumably by the late Professor Hermann 
as M . capense, Fabr., is identical with the females of tins 
species, and thus proves that the supposition, both by 
Sehiner and Loew, that A/. lacteipenne> \Vied., is the male of 
this Fabrician species is incorrect, and the female of the 
Wiedemann species is still to be found. Walker’s male 
type is identical with the M. capen.se mule. 

The species is black with a bright yellow beard, the hairs 
on collar and behind the head the same colour. The male 
has the legs rather darker, and the white spots at the sides 
are present on all the segments except the last one. 

Microstylum fenestratum, ? , Wied. 

Auss. Kweith Ins, i. p, 377 [Dasypoyon] (182*). 

Described from an unknown locality originally. 

A male and three females in South African Museum Coll, 
arc labelled by llcrmaun as this species from localities in 
Cape Colony. 

In Brit. Mus. Coll, a male from Willowmore, Cape Town 
{Dr, Braun), 


17* 
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MicrostyUnn spurious , Walker. 

Lint Dipt ii p. 323 (]NlS>). 

Types (male and female) from interior of S. Africa 
(presented by Earl Derby). 

Doth types are in bad condition. 

A slender species ; the male has an ashy-grey abdomen 
with narrow fulvous segmentations and narrow grey stripes 
on sides. Genitalia red with white hairs. Female has the 
last four segments reddish yellow, shining. In both sexes 
the moustache is composed of yellowish-white bristles and 
hairs. Antenna* with the first two joints blackish, the third 
wanting. Thorax ami scutellnm with white bristles. Leys 
bright reddish yellow', a black stripe on the femora; 
apparently most of the hristlcN are white, tibia* at apices 
and the tarsi darker in colour, Winy* in female clear, in 
male destroyed, but Walker describes them as identical 
in both sexes. 

Length 23-2 I mm. 


Mice only turn he/enip , Bezzi. 

Ann. Mu«. Zoul. it. (juntas. Napoli, (2) iv. r. 14, J011, p 3. 

Males and females in great numbers from Mt. Mlanje. 
Nyasaland (5. A. Ntave). 

This fine species has been only known in the female sex as 
yet; the many males taken with the females in Nyasaland 
are very similar in shape but much darker in colour. 

Antenna and hairs on forehead black. Thorax black, 
covered with grey tomentum, ashy grey at sides, all bristle* 
black on thorax and seutellum. A bid omen velvety black with 
black pubescence, the last four segments with ashy-grey 
hands on tlie.ir posterior borders. Genitalia stout, black 
with black and white hairs. Leys entirely black with black 
hairs and bristles. Wings darker, deep smoky grey. 

Length lt-18 mm. 

The grey bands on abdomen in some specimens arc three 
in number only. A specimen (female) in Brit* Mas. Coll, 
has only one entiio white band, not two, but in other 
respects is similar ; this is probably only a variation, though 
in the long series of females from Mt, Mlanjc there is not 
one like this which comes from between Mombasa and Lake 
Victoria (F. J. Scott Elliot). A male from Mamboya, 
German E. Africa, also in Brit. Mus. Coll., has five ashy- 
grey bands on abdomen and some white hairs ; the legs also, 
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though black, have thick white pubescence on the tibiae and 
metatarsi, and a few white bristles. Nearly every individual 
in the series of specimens has been captured with prey, con¬ 
sisting of other A si lid ae, bucIi as Proniachus species, other 
Diptcia, beetles, etc. 

Microstylum partition , ? , Walker. 

Ins. Knund i p. 150 (1851). 

Type (female) from Natal. 

Female.—Face coa ered with glistening yellow tomentum. 
Moustache composed of pale jellow bristles above the oral 
opening. Antenna blackish, the first two joints with some 
jellow hairs, the third is largely reddish, only dark at base. 
Forehead as face, with long yellow bristles on each side. 
Heard white. Palpi white-haired. Hind part of head with 
whitish bristles. Thorax brown with paler tomentum and a 
distinct median stripe, divided in the middle ; all bristles 
at sides and on dorsum are white. Scut ell urn greyish, with 
two white bristles. Abdomen blackish, covered with grey 
tomentum, the last two segments shining, dark reddish 
lnown. Legs brown, the fore and middle femora reddish 
with black stripes, the hind pair black at njicx ; tihire reddish 
browu, the tarsi the same ; all bristles on legs are white, the 
pubescence (not very noticeable) is short and yellow. It'ings 
clear, tinged yellow, veins reddish yellow. 

Two females sent me by Mr. Peringuey from S.W. Africa 
and a male may be specimens of this species ; this latter has 
all the bristles white and the abdomen more red than black, 
but the females have black bristles on the tarsi and those on 
the tibuo are chiefly black, only a few’ white oms apparent 
at the sides. 

Micro sty him pica, J » Marq. 

Dint. Supnl. i. p. 59, pi. yj. fig. (I (lKjfi). 

[ microstylum aterrimmn, <3 9, I .now J 

Both species arc described as from Kaffraria ; Loew’s 
species seems identical with the male described by Maccjuart. 

Microstylum hildenbraudti, £ , Karsch. 

I'M. Nftchricht. *i. p. 84« (1885). 

Two males from Ambohimitombo Korea!, Madagascar 
(Forsyth Major), two females from Madagascar (lieih ll r . D . 
Cowan), and another female are presumably females of this 
specie*. 
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Abdomen differs from male in being wholly black, shining. 
Beard and face black. 

Length, d 22, ? 38 mm. 

Karsch does not give the sex of his M . rabodiv and M. rn- 
dam&\ it appear* possible that these females an* identical 
with the latter ; the spur of middle tibia* being simple club- 
hke as in M . radama , this latter would then be the icinalc 
ol M. hildenhrandti . 

Microstylum rufum , £ ? , sp. n« 

Types (male and female) and a series of both sexes from 
Mt. Mlanje, ISyasaland (S. A. Neave). 

A short stout species, bright chestnut-coloured with 
reddish legs. Genitalia large with jellow hairs. 

Length, c? 18-20, ? 22 mm. 

Male.—Face covered with glistening white tomeutum. 
Moustache , confined to bolder of oral opening, is composed 
of long white hairs and strong yellow bristles. Palpi black 
with yellow bristles and some black ones at the sides, 
occasionally they are all black. Antenna bright red, the 
first two joints with yellow bristly hairs, the second joint 
longer than the first, the third joint about as long as the 
two together, only slightly narrower at base. Forehead 
with a few long yellow bristly hairs at sides and on vertex* 
Hind part of head with yellow bristles. Beard white. 
Collar with yellow hairs and one long black bristle on each 
side. Thorax reddish but covered by the black.blue stripes 
and with grey tomentum at the sides, the black median 
stripe divided in the middle, not reaching the posterior 
border, the side-stripes represented by a large spot, 
shoulders reddish with four or more stout black bristles; 
pubescence on dorsum sliort, black, with longer yellow hairs 
on posterior part, all bristles black, stout, and long ; sides 
with grey tomentum and one black bristle below the wings. 
Scute/lum with four or more strong black bristles on its 
posterior border; anteriorly it is the same colour as the 
thorax, posteriorly chestnut-coloured. Abdomen shining, a 
little darker at the extreme apex, pubescence unnotieeable, 
short, black, the first two segments with a bunch of short 
black bristles on each side, sides of abdomen with traces 
of white tomentum. Genitalia reddish with yellow hairs, 
pincers large, ending in fine points; under side of abdomen 
darker. Legs the same colour as abdomen, fore femora at 
their base aud ail tarsi except the foie pair black, bristles 
all black. Wings tinged brown, veins yellowish. 
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Female identical. Abdomen with the black colour at apex 
chiefly on the last two segments as large dark side-spots, as 
is often the case in the male. Palpi chiefly black-haired. 

This species is allied to Microstylum acutirostre, Loew, in 
size* and general appearance, but is distinguished by the 
wholly white moustache and by the brighter colour of the 
legs, the femora red not dark. 

Micros!ij him spinipes , ? , sp. n. 

Types (male and female) and others from Mt. Mlanje, 
Nyasaland (S. A . Neave), others from Hua River and 
Liugadzi, near Domcra Hay, and Fort Johnston, all localities 
in Nyasaland, but the male type comes from E. of 
Mt. Mlanje, Portuguese E. Africa. 

A species distinguished in both sexes by the very small 
spines on underside of femora, on shoulders ami on dorsum 
of thorax, otherwise the sexes are very dissimilar in colouring 
and ill the wings which are hyaline, tinged yellowish brown 
in tlm female, but a dark rich brown in the male, w hich is 
much more slender in shape. 

Length, S ^H-32, ? 24-32 mm. 

Male —Face covered with glistening yellowish-white 
tomentum. Moustache , confined to tlie borders of the oral 
opening, is composed of a few yellow bristles with some 
white hairs intermixed. Palpi with stout black bristles. 
Heard white* Antenna? blackish, the third joint dull reddish, 
black at base, the first two joints with black bristly hairs, 
the third long. Forehead darker than the face, with black 
and yellowish bristles on each side ami on vertex, the bristles 
on hind part of head are yellow. Thorax chestnut-brown, 
no stripes visible, but m most of the specimens they are 
present, the thorax is often darker, grey tomentum is trace¬ 
able on the dorsum, all the bristles are black, stout but 
short, the small spines cover the dorsum of thorax and its 
sides, and a few are visible on the breast-sides, which arc 
reddish with yellowish tomentum. Scut cl! am the same us 
the thorax, also with the small spines and two or more stout 
black bristles on its posterior border. Abdomen black, 
shining, with traces of fulvous or yellowish segmentations, 
and with fine whitish pubescence, sides covered with grey 
tomentum. Genitalia small, black, the upper piece and 
forceps reddish, with whitish hairs at apices, or blackish 
altogether and with black hairs. Legs almost entirely red¬ 
dish, the tarsi black, the bristles and spines black, some 
white bristles on the hind tibia and single ones at apices of 
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the other tibia?, pubescence very slight where present, white 
and short, some of the males have the legs entirely black 
with the \% liite bristles as in the others, anti the third joint of 
the antennae is dusky in these. Wings dark brown, slightly 
paler on the posterior border and at apex. 

Female.—Face and forehead covered with glistening 
yellow tomentum. Moustache composed of strong yellow 
bristles above the oral opening. Palpi black, with stout 
black bristles. Antenna reddish brown, the first two joints 
equal in length with a few short black bristles below, third 
longer than the two together, almost the same width 
throughout. Forehead with yellow bristly hairs on each 
side. Hind part of head with black and yellow bristles. 
Beard white. Collar with a few yellow hairs. Thorax 
reddish brown, obscured by greyish tomentum, with a 
median blackish-brown stripe divided by a line of white 
tomentum, shoulders covered with white tomentum, red 
underneath and with very small black bristles or spines, also 
present on dorsum of thorax ; sides of thorax and breast 
covered with greyish or yellowish tomentum. Scutellum 
reddish or black, covered with grey tomeutum and with 
small spines, two large black bristles on border. Abdomen 
bright, shining, chestnut-brown, a little dusky at apex, bare 
of pubescence, short yellow hairs at sides. Legs red, tarsi a 
little darker, all bristles black, pubescence chiefly white, 
short, bristles on legs numerous. Wings large, the basal 
cells a little paler. 


Microstylum unicolor , ? , sp. n. 

Type (male) and a female from Babapupa to Ladabu, 
N. Nigeria {Dr, J, W. Scott Macfie), Type (female) and 
another from River Oshin, 5 m. N. of Okenii, N. Nigeria 
(Jas, J . Simpson), Another female from Okemi-Lonwa 
(Ur, J, W, Scott Macfie), Another male from Lagos, 
8. Nigeria (J, R, de Odys), All presented by Imp. Bun 
Knt. to B.M. Coll. 

A reddish-yellow slender species allied to AT. dispar , 
Locw, in appearanoe, hut easily distinguished by the yellow 
moustache in both sexes and the yellowish-red legs. 

Length, <? 26-25, ? 23-25 mm. 

Male .—Neither of the males is in very good preservation, 
Face yellowish brown, glistening, with some grey tomeutum, 
composed of six or more pale yellow bristles and & few 
yellow hairs interspersed. Beard scanty, pale yellow, hairs 
on the palpi the same colour. Antenna reddish, the third 
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joint with some grey tomentum, the hairs on the first two 
joints yellow. Forehead same colour as the face, with lighter 
yellow bristly hairs at sides and on back of head. Thorax 
brown, with some grey tomentum, scattered minute black 
bristles, and apparently devoid of pubescence, the median 
divided line quite distinct. Bristles at sides pale yellow, 
some missing, but there are three praesutural and a few long 
ones on posterior part of dorsum. Scutellum same colour as 
thorax, with probably two yellow bristles. Abdomen long, 
slender, reddish yellow, the last two segments black at the 
sides. Genitalia reddish, prominent, the upper pincers 
shorter and a little darker than the lower ones, all with fine 
yellow hairs, also present on the drawn-out apex of the 
median process. Abdomen devoid of pubescence, some fine 
short yellow appressed bristles on the last two segments. 
Legs with faint black markings on the apical third of the 
femora, almost on the whole length of the middle pair; tarsi 
more reddish brown ; bristles all yellow, very short, except 
on the tarsi, apices of tibiae, and on the hind legs; pubescence 
short, white. Wings brown, somewhat lighter on the 
anterior border. 

Female identical. Abdomen on the sides of all the 
segments black, forming a stripe, largely covered with grey 
tomentum. Bristles on the legs more numerous, many on 
the tarsi reddish brown ami a few ou the fore tibiae black. 
Wings a paler brown. 

Two females from N.W, Rhodesia appear identical with 
the above, but the wings are still paler, almost clear. 

Microstylum attenuatum , <$ ? , sp. n. 

Type (male). Type (female) taken in coitu Mt. Mlanje, 
Nyasaland ( S . A. Neave), and a series of males and females. 

A slender blackish species, the males with black legs, the 
females with partly red legs. Abdomen in male black, iu 
the female appearing grey, by reason of the tomentum. 

Length, 28-26, $ 28-27 mra. 

Male, — Face olive-brown with yellowish-grey tomentum. 
Moustache thin, composed of a few not very stout yellow 
br^tles and white hairs. Palpi with black bristles. Beard 
white. Antenna blackish, the first two joints with black 
hair*, the third long. Forehead with chiefly black bristly 
hair*. Bristles at back of head black. Thorax blackish 
brown, covered with grey tomentum, the stripes very distinct, 
pubescence short, black, and almost bristly, all bristles black. 
Breast-sides covered with aahy-grey tomeutura. Scutellum 
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covered with ashy-grey tomentum, and with two or more 
stout black bristles on border. Abdomen blackish, with 
grey tomeutum forming a stripe at sides, and on dorsum is 
some dull-coloured tomentum, appearing greyish near the 
posterior borders, segmentations dull fulvous, pubescence 
nearly absent, short and pale at sides. Genitalia black 
with white hairs at apex. Legs black, dull reddish at 
extreme base of femora, coxae densely covered with grey 
tomentum and hairs, bristles chiefly black, but white ones 
are present on the hind tibiro and often on the others on the 
outer side, and on the tarsi ; pubescence not very noticeable, 
chiefly white and short, even below the fore femora. If Inga 
clear, hardly tinged at all in any of the specimens. 

Female.—Fare with glistening yellow tomentum, bristly 
hairs of forehead yellow, those on back of head chiefly yellow. 
Thorax with yellowish-brown tomentum, shoulders reddish. 
Scut ell nm with yellow bristles. Abdomen more covered with 
grey tomentum, but not densely so, the last four segments 
black and shining. Legs black, but the red at base of 
femora is more extended, on the hind femora almost the 
basal half being reddish and the hind tihiie are partly red 
in type and other specimens at base. The female is always 
lather slender, not much stouter than the male. 

MicrosfyJum nigrimystaceum , ? > sp. it. 

Types (male and female) from Portuguese E, Africa 
(presented Imp. Bur. Ent.). 

A species wholly black, at once distinguished by the black 
moustache. Thorax lighter in colouring than the rest of the 
insect, covered with grey tomentum, leaving the black stripes 
very apparent. 

Length, cJ 23, $ 23-27 mm. 

Male.—Face covered with glistening yellow tomentum. 
Moustache of a few stout black bristles with finer hair* 
between, a few pale hairs near the mouth at sides. Palpi 
with black bristles, all bail's and bristles on iuitcmue and 
forehead black, also on hind part of head. Beard white. 
Collar with white hairs. Thorax and breast-sides almost 
blue-black, covered with grey tomentum, the pubescence 
on dorsum of thorax fine, white, and short, some mack hairs 
on anterior border and on the shoulders, more bristles than 
hairs, all bristles black. Sruietlum with black bristles, some 
\ery long. Abdomen black, with traces of lighter colour at 
the segmentations and with a very little grey tomentum 
at sides. Genitalia black and dull red, with tawny hairs at 
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apex. Legs black, pubescence and bristles black, the coxae 
covered with grey tomentum and white hairs and very strong 
bla<*k bristles, under sides of fore and middle femora with 
white hairs. Wings deep smoky-grey. 

Female identical, but not so black ; the shoulders and sides 
of abdomen reddish, the last three segments shining black. 
Legs very largely dull red, tibiie almost wholly so, and 
under part of femora. Wings a little paler. 

Microstylnm hirtipes , <J ? , sp. n. 

Ty]>e (male) from Deelfontem, S. Africa (Col. Sloggetl). 
Type (female) from Caj>« Colony. 

In South African Mus. Col., 1 male. Paratvpes from 
Cape Colony, and 1 female from Kimberley and Cape 
Colony. 

A tine species which does not seem to have been described 
before, with bright reddish-yellow legs, the abdomen covered 
with dense grey tomentum and pubescence, the legs with 
longer pubescence than is usual in this genus. 

Length, £ 30-35, $ 23-29 mm. 

Male.—Face reddish, covered with whitish or yellowish 
tomentum. Moustache composed of longer yellow bristly 
hairs and shorter white hairs, placed on a round tubercle, 
not round tlie oral opening, and fairly thick. Antenna: 
black, the first two joints with bristly short white hairs, 
the third joint longer than the first two joints together, 
narrow at base. Forehead the same colour as face, with 
long white hairs at sides and at vertex. Hind part of head 
and collar with white hairs. Thorax black with grey 
tomentum, through which appear two black median stripes ; 
pubescence short, yellow ; all bristles whitish. Scutellum 
blackish with grey tomentum and long yellow bristles on 
posterior border, a few white hairs on dorsum. Abdomen 
blackish, but appearing grey, being covered with grey 
tomentum and close grey or white pubescence; the posterior 
borders of segments are marked slightly by absence of 
tomentum and are blackish brown, with a trace of fulvous 
colour. Genitalia blackish or reddish brown with dirty 
white or yellow pubescence, becoming long hairs at apices 
of forceps ; uuder side of abdomen shows reddish-yellow 
segmentations. Legs bright reddish yellow, femora with 
a black stripe, the hind pair almost wholly black ; the 
middle and hind tibice are reddish brown, almost black 
in the type, the hind tarsi sometimes a little darker ; the 
fore legs are lighter iu colour than the others ; pubescence 
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on legs entirely white, long on under sides of femora and 
tibiae ; all bristles white, very numerous and stout, especially 
on the tarsi. JVings clear, tinged with brown, the veins 
blackish brown. 

Females are darker in colour and smaller in size, the 
abdomens especially, but this may be owing to denudation, as 
they arc not in good condition, the last three or four 
segments are shining black, covered with short white 
pubescence, sides dull reddish, covered with white tomentum. 
Legs with shorter pubescence, no long hairs below, bristles 
as numerous. 

This species must bo nearly allied to Microstylurn sagitta , 
£, Bigot, but the author states that the tibiie and tarsi aie 
blackish, only reddish at the base, and that it measures 
37£ ram. 


Oratostylum, gen. nov. 

This genus, formed for a species from Rhodesia, is at once 
distinguished from Microstylurn by the distinct, one-jointed, 
not very short style on the third antennal joint; in Microsty - 
lam , Loew states it is rudimentary and Verrall says that it is 
absent—in any case, it is very short; in this genus it is about 
the length of the small second joint, cylindrical with a small 
blunt spine at its apex, the third joint itself long, nearly 
twice as long as the first two joints, it also differs from 
Microstylurn by the presence of a distinct large tubercle on 
the face. It is allied to Loew’s genus in its venation of the 
wing , though the second posterior cell bulges to a less degree 
into the first posterior cell, which is only narrower on its 
upper half to a very small degree and is open wide at the 
border ; the first posterior cell must be designated as open or 
closed, usually open, but in one male specimen from Umguza 
ltiver if is closed with a very short stalk at the border, and 
in a female from Bulawayo it is only narrower at the 
border. Moustache is large, reaching nearly to the antenme. 
It may be distinguished from Daspletis , Loew, by the normal 
length of the pulvilli and by the much less bristly 
appearance of the abdomen and legs, and by the venation of 
the wing, the posterior cell not being closed far from border. 
This fly beam in general appearance a very close resemblance 
fo a Promachus species, such as Promacnus cinereus , ap. n«, 
but, of course, is at once distinguished from it by the venation 
of the wing. 
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Oratostylum lepidum , $ ? , sp. n. 

Type (male) from Matapos, S. Rhodesia. Type (female) 
from Forest Vale, S. Rhodesia, and a male. 

One male from Umguza River, S. Rhodesia (7?. Stevenson). 

? paratvpe from Bulawayo in Brit. Mus. Coll. 

Two males and one female from Bulawayo and Bindaro, 
Rhodesia, in South Afiican Museum Coll. 

A neat, rather pubescent, black species with white bands 
on the abdomen. Leys black, tibiai and tarsi partly ieddish. 

Length, S 17-19, % 11 mm. 

Mate.—Face black, below the antenna* reddish with grey 
tomentum. Moustache dirty white, composed of man) long 
coarse hairs. Proboscis lar^e, with some soft white hairs 
below. Palpi with very shoit whitish hairs. Beiml of soft 
white hairs. Antennae blnekisli, the first two joints short 
with many hairs of the colour of the moustache on their 
low er sides, the third, dull reddish at the extreme base, is long 
and cylindrical with short stout style which ends itself in 
one or more very small spines. Forehead black with four 
stout black bristles on each side and shorter ones on the 
ocelligcrous tubercle. Hind part of head at vertex with 
pale vellowish bristles, in one of the males the bristles 
of forehead are mostly yellowish. Thorax browuish black 
with some greyish-brown tomentum, the median stripe 
distinct, divided by a grey tomeutose line, such stripes 
indistinct, a grey tomeutose zigzag stripe is very noticeable 
running from below the suture on each side to the border 
of the dorsum, two grey spots are also present anteriorly 
below the shoulders which are reddish with grey tomentum 
and reddish-yellow bristles ; pubescence on dorsum chiefly 
black, short, with many stout black bristles on the posterior 
half; prmsutural bristles reddish yellow, three in number, the 
two aupra-alar are black. Breast-sides blackish brown with* 
grey tomentum and w hitish hairs. Scutellum black with grey 
tomentum, and its posterior border with a fiinge of reddish- 
yellow weak bristles. Abdomen with eight segments, but 
the fim taMare very much contracted, black with pale grey 
segmentation* covered by thick white hairs, with black hairs 
behind, the pubescence black, rather long, sides with black 
and white hairs, on the third segment they are black and 
tuft-like, also black on the fourth segment, the last segment 
is entirely black with a scanty fringe of white hairs. Under¬ 
side black with white hairs. Genitalia reddish brown with 
long rusty-yellow hairs, upper pincers appear rather shorter 
than the lower pair. Leys with black femora, reddish at 
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tlie extreme apices, tibiae reddish on their basal halves, then 
usually black ; tarsi reddish, the la*t joint black, the femora 
with white pubescence, very long below, thickest on the fore 
pair ; tibiae with white pubescence, the fore pan* with black 
bristles and four very stout yellow ones on the outer sides ; 
the middle tibiae armed with these long bristles,chiefly yellow 
on each side and on the dorsum with stout short black ones, 
the bind pair with longer white pubescence and fewer long 
bristles, all white ; tarsi with white pubescence and yellow 
bristles. IVings hyaline, veins brown, the small transverse 
vein above the middle of the diseal cell, anal cell closed at 
border. 

Female identical, but smaller. Face almost entirely red. 
Forehead with bristles the same colour as the moustache, 
not so stout as in male. Bristles on thorax chiefly yellow. 
Abdomen has the last three segments entirely black, with 
short scanty white pubescence, spines of ovipositor reddish. 
Fore femora with short yellow r bristles below, tore tibne with 
two rows of long yellow bristles, the middle pair with the 
same, but no stout black ones on the dorsum ; the anterior 
and middle tibiie and tarsi almost w holly reddish, and rather 
larger in size than those of the male. 

Daspletis wipes , Loew. 

OfverH. Kougl. Vet.-Akad. Furkandl. xv. &17, 4 bin (1858); id. Dipt. 

Sud Afrik. ii. 91 (1800). 

A male from Livingstone, N.W. Rhodesia ( J)r . A . Douglas), 
in poor preservation, and a female from the same locality 
in Brit. Mus. Coll. 

Loew described the male only, the female is very much 
paler in the colouring of the pubescence; the moustache , 
bristles on hind part of head, and pubeseeuce on the first 
two joints of antenna is nale reddish yellow, the hairs on 
side of face and the beard a dirty white. The bristles and 
Jiairs on the leys range from dirty white to pale reddish 
yellow, the fox-red bristles of the male are only represented 
by the bristles at the sides and posterior border of thorax, 
and are not quite so numerous or so long as is the case on 
those of the legs. 

Abdomen much barer, with no thick pubescence below. 
Ovipositor with a circlet of spines. Both male and female 
have reddish antenna; (imperfect), not black as Loew 
states. 
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Dayjlelis hirtus, <? ? , »p. n. 

Type (male), and type (female), also another male from 
Saw Mills, S. Uhodesia (llhodesia Museum). 

Length, A 10, $ 17 mm. 

A smaller paler species than Jlaspletis vulpes, Loew, the 
only recorded species of the genus, but in all generic 
characteristics the same. 

Male. — Face covered with greyish-white tomcnlum. 
Moustache, composed of many yellowish-w lute bristly hairs, 
reaches the antennae, the tubercle extends the length of the 
fucc. Beard and Hairs of palpi whitish. Antenna* reddish 
yellow, the first two joints paler, with short pale bristles on 
upper side, and longer ones below', the third joint club- 
shaped, elongated, the style \erv small. Forehead furrowed 
in centre, with pale hairs at sides, the ocelligeroua tubercle 
protuberant with long pale yellow bristles, those on the 
hind part of head and on collar the same colour. Thorax 
blackish, but covered with greyish-yellow tomentum, and 
with short pule bristles, through winch two narrow' black 
stripes are faintly discernible, sides with long pale yellow 
bristles; on the posterior border of the thorax a median 
short stripe of white hairs, some long black bristles are 
present on the dorsum of thorax. Scute Hum the same 
colour as the thorax, with long pale bristles. 

Abdomen blackish, but densely covered w ith short yellow i*di- 
wliitc pubescence extending to the genitalia, which are 
similar to those of Daspleti* vulpes. Legs pale yellow, 
femora black, only their apices yellow, with long pale bails, 
which are long and thick below; tibiae and tarsi with less 
pubescence of the same colour, and all bristles pale. Pul villi 
iu this species are long, not quite reaching the cud of the 
claws. Wing* hyaline, veins reddish brown, venation as in 
Daspletis vulpe* , the first and fourth posterior cells being 
both closed, the small tiansverse vein beyond the middle of 
the discal cell. 

Female similar, but with far less pubescence. Thorax 
with narrow brown stripes discernible, the yellow bristles 
more reddish iu colour. Abdomen paler, with only short 
close-lying pale pubescence, the lust segments reddish 
yellow, Femora with only a black stripe above. 

Neodysmaciius, gen. uov. 

This genus is formed for one species from Cape Colony, 
being very nearly allied to LotVs genus Daspleti* } but 
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distinguished from it by the first posterior cell of wing 
being open, the same width throughout, and the second 
posterior cell does not encroach on it, the veins closing the 
discal and fourth posterior cell# arc more parallel. The 
tubercle of the face is more pronounced, and the moustache 
doe# not quite reach the antennae. The genitalia are smaller, 
the under pair of pincers being much smaller and apparently 
different in shape. This genus and Dasplelts arc curiously 
allied in general appearance to Dytniachus in the Asilime, 
though they do not possess the typical mane of that genus. 

Neodysmachus setithoracicus , £ ? , sp. n. 

Types (male and female), two females and another male, 
all from Willow mere, Cape Colony ( Dr . Braun), presented 
to Brit. Mus. Coll, by Imperial Bureau Entomology. 

A female from {Saw Mills, S. Rhodesia. 

A pale-coloured species, owing to the thick short whitish 
pubescence and bristles on the body, especially in the males, 
the females appearing darker with less dense pubescence on 
the abdomen. Antentife and legs reddish yellow. 

Length, $ 16, ? 16-18 mm. 

Male.—Face covered with dense pale tomentum above, 
sides and tubercle reddish yellow, the tubercle roundish, 
protuberant, sides of face raised, so that the lower part of 
face is wholly protuberant. Moustache composed of dense, 
long, almost silky-white hairs ; there is a distinct narrow 
space devoid of hairs between the tubercle and the antennae. 
Forehead the same as the upper part of face, w T ith long 
white hail's at the sides, ocelligerous tubercle also with w hite 
hairs. Hind part of head with dense white hairs. Beard 
of the same colour. Palpi reddish yellow with whitish- 
yellow hairs. Proboscis prominent, blackish. Antenna 
reddish yellow with short white hairs on upper side, and 
long ones on the lower side, the third club-shaped but 
flattened, with a hardly perceptible style. Collar with long 
whitish hairs. Thorax blackish covered with yellowish- 
grey tomentum, and traces of two narrow brown stripes 
hardly discernible, owing to the rather thick depressed 
pubescence composed of tolerably long dirty whitish hairs 
intermingled, and with long weak whitish bristles, most 
numerous at sides and on posterior part of thorax; shoulders 
pale reddish, with a bunch of short weak whitish bristles. 
The pr&suturai bristles are represented by two fam-like 
series of long pale yellowish bristle#, with about four 
bristles in each series, the supra-alar bristles are represented 
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by one similar scries, and the postalar bristles arc very long 
and numerous, rather tuft-like. Viewed from behind, there 
is a very distinct short stripe of snowy-white hairs, similar 
to those in Dysmuchus species, extending from the posterior 
part of thorax to the scutellmn, which in turn is bordered 
by numerous very long whitish bristles. Breast-sides with 
long whitish bristles and hairs, and ashy-white tomentum, 
the metapleune with a thick tuft of weak jellow bristles, 
intermixed with a few short whitish hairs. 

Abdomen brownish, covered with dense dirty-white short 

E ubesccnce, through which can be seen the reddish-yellow 
orders of segments very wide at the sides. 

Genitalia small, reddish, the upper piece shilling reddish 
brown, oblong, pointed posteriorly. Legs pale reddish 
yellow, the hind femora with a long black stripe above, the 
coxie with very thick white pubescence, also present on 
both sides of the fore femora and on the hind pair, less 
noticeable on the middle pair; tibiae and tarsi with white 
pubescence and long yellowish bristles, a few black ones 
on the under side of tarsi. Claws not so close-set as in 
Daspletis vulpes , pulvilli about half their length, less than 
this on the middle and posterior legs, fl ing# hy aline, the 
middle transverse vein very oblique, situated on the apical 
third of the discal cell. 

Female less pubescent. The two series of pnesutural 
bristles only three in number on each, the dorsum of thorax 
covered with shoi t whitish bristles, and a double imperfect row 
of longer yellow bristles on each side of the median line ; 
in the other females some of these are black, the bristles 
beyond the suture at sides are dispersed fan-like, and are 
very long and stout, no long white hairs interspersed w ith 
them, pubescence on breast-sides shorter and more sparse. 
Abdomen with rather less pubescence, ovipositor with a 
fringe of reddish-yellow spines. Legs darker, the hind legs 
being almost entirely bluek, only reddish below, the under 
bristles on tarsi much stouter and more numerous, dark- 
coloured, and reddish yellow. 

This species in general appearance is very similar to 
Dasphtis hirtus , sp. □. 

Stenopogon, Loew. 

Dasgpogon dilutus , Wlk,, from the Cape, belongs to this 

! ;enus. It appeafa probable that Stenopogon holomnthus , 
iermann, from Cape Colony, is the same species. 

Ann . <b Mag . N. Hist Ser. y. VoL xv. 18 
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Gonioscelts, Schiner. 

Gonioscelts cal opus, Bigot. 

Ann. Soc Ent France, (5) viii p. 441 (1878). 

Bigot described the femule only, from Natal. 

There are two males from Eatcourt, Natal (presented 
Govt. Natal), m Brit. Mus. Coll., evidently the males of 
Bigot's species, winch is rather pubescent. Bigot men¬ 
tioned the rather lung whitish hairs on underside of abdomen. 
A female specimen from Bloemfontein has moderately long 
black bairs on the anterior half of the thorax., and numerous 
longer yellow bristles and hairs posteriorly, the fifth and 
sixth segments of abdomen have no reddish-brown colour. 
Scutellum with six or more long yellow bristles. 

Males (types) are smaller, 12-14 mm. Bigot gives 15 mm. 
for his type, this female is slightly larger. 

Abdomen has only the reddish-brown colour on the 
posterior border of the last segment. Genitalia small, 
bright reddish yellow, the upper pmeirs with yellow hairs 
at their apices, the lower shorter ones art* similar, pubes¬ 
cence on geuitalia yellow’, not scant}. Lips dull reddish in 
one type, but in the other similar to the female ; bristles on 
legs are very numerous, chiefly yellow ; pubescence yellow, 
long on under sides of femora. Anttn/ue with style on the 
thud joint siimlai to those m G . htsptdus and G. setosus, 

Gonioscelis femoralis , <J ? , sp. n. 

Male (type) from Cradock, Cape of Good Hope (Miss 
J. Brinker). 

Female (type) and another from Willow Grange, Mooi 
River, Natal (ii. C. Wrought on), presented Imp. Bur. Ent. 

A female in bad preservation from Tsumeb, South-West 
Protectorate, sent me by Mr. Poring uey for identification 
seems identical, but many of the bristles on the legs are 
black. A male and female from Saw Mills, Rhodesia 
{Dr. Brauns ). 

A bare blackish small species covered with grey toraentum, 
the thorax with pale bristles. Legs reddish yellow, the hind 
femora with a black stripe on the upper side. 

Length, 13J, ? 12-13 mm. 

Male.~~Face black with grey toraentum. Moustache large 
and thick, pale, of yellow bristly hairs, yellow hairs above, 
reaching the antennae. Palpi with pale hairs. Beard 
yellowish. Antenna black, the first two joints witir black 
hairs, the style on the third joint very Abort, Forehead 



207 


new South African Asilklse* 

with brownish-black bristly hairs at sides and posteriorly. 
Hind part of head with yellow hairs. Collar with yellow 
hairs. 

Thorax blackish brown, covered with greyish-yellow 
tomentum, median and side stripes distinct, reaching the 
anterior border of doisum, but not the posterior one, median 
divided by a fine line, the side-stripes ending in a spot 
divided from the stripe itself; pubescence short, black on 
dorsum, posteriorly longer yellow hairs are intermixed with 
stout yellow bristles, shoulders and sides with yellow bristles. 
Scutellum covered with grey tomentum, and about six yellow 
bristles on its hind border. Abdomen blackish brown, 
covered with grey tomentum and very short yellow pubes¬ 
cence, some long yellow hairs at sides of first segment, very 
obscure reddish segmentations are apparent, more distinct 
are small median reddish-yellow spots on the last four 
segments. Genitalia small, mahogany-coloured, the upper 
piucers short, stout, with yellow hairs, the lower pair 
shorter, pointed, all with short yellow hairs. Legs reddish 
yellow, under side and base of fore coxa* black ; pubescence 
on legs short yellow, with longer weak bristles on the outer 
and under side of the fore tibire ; bristles almost entirely 
yellow. 

Wings clear, tinged pale brown, paler on the posterior 
border. 

Female identical. Abdomen shows no red colour, but the 
last two segments are reddish brown, shining. Pore coxue 
are not black. Wings clear, hardly tinged. 

Gontoscelis pruinosus, c? ¥ , sp. u. 

Types (male and female) and two other females from 
Narok, Masai Reserve, B.E. Africa ( Capt.A . C. Luckman). 

A species distinguished by the black moustache in the 
male mud by the short stout genitalia. Abdomen reddish 
brown, but covered with hoary tomentum and with grey 
side-stripes, in certain lights a very distinct pruinose bloom 
is seen in both sexes, more distinct in the female. Legs 
reddish. Antenna black. 

Length 13 mm. 

Male.—Face and forehead with glistening greyish-brown 
tomentum and with black hairs. Moustache black, reaching 
to the antenna, which have very long black hair* on the first 
two joints, the third joint has the style only represented by 
a spine, as in G. nigripennis, sp. «. 

Hind part of head with scanty yellowish hairs. Thorax 

18* 
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covered with yellowish-brown tomentum, leaving a shining 
blue-black broad stripe apparent, with also distinct side- 
stripes, dorsum almost bare of pubescence, but with 
numerous black bristles on the posterior halt. Shoulders 
reddish, with black and yellow bristles. Collar with yellow 
bristles. Scutellnm covered with pale tomentum, and with 
two stout f black bristles. Abdomen short, tomentum on 
dorsum whitish, grey at sides, forming a stripe ; pubescenee 
very short, chiefly yellow. Genital*a yellow-ochre m colour, 
the upper pincers long, stout, with yellow hairs, and two 
stout black bristles at their apices, the lower shorter pair 
also with these at their apices, but yellow, pubescence other¬ 
wise yellow, the last segment of the abdomen is the same 
colour as the genitalia. Under side of abdomen blackish, 
with grey^yellow tomentum and very short yellow pubes¬ 
cence. Leys reddish vellow r , with short white pubescence 
and black bristles, the inner side of the fore fenioia black ; 
fore tibim with tw f o yellow bristles at base on the outer side. 
Wings clear with yellow veins. 

Female in better preservation is identical. Moustache of 
Jong pale yellow bristles, not so thick, with shorter yellow 
hairs above, reaching the an ten use, which have black bristly 
liairs on the first two joints. Thorax with some yellow 
bristles at the sides, and a few f yellow one* intermixed with 
the black one* posteriorly. Scute Hum has two yellowish 
bristles. Abdomen reddish brown or blackish brown, densely 
covered with tomentum, the last three segments bare, reddish 
brown. Hind femora dusky at base ou the under side. 

Tlie species is distinguished from Gonioscehs hispidns and 
selosus, Wicd., in which the moustache is black in the males, 
by the comparatively burc thorax and by the almost wholly 
reddish-yellow legs. 


Gonioscelis rufesccns, $ % , sp. u. 

Types (male aud female) and another male from Saw 
Mills, Ked Batik, and Bulawayo, S. Rhodesia. 

A reddish-yellow species, the coxm blackish, thorax 
blackish, covered with yellowish-grey tomentum aud with a 
median and side stripes. Antenna: black. 

Length, S U-14, ? 16 mm. 

Male.—Face black with greyish tomentum, the moustache, 
beard, and liairs round head bright orange-jellow, the 
moustache thick, extending halfway up the face, tubercle 
large, below the antenna; a thick tuft of the same-coloured 
hairs. Palpi black with yellow hairs. Antenna black, the 
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fir«t two joints with black hairs, most numerous on tlie under 
side, the style on thud joint only represented by a spine. 
Forehead with black long haiis on the ocelligcrous tubercle 
and orange-yellow hairs behind, 7 borax with pale reddish- 
yellow shoulders; pubescence yellowish, but very short; 
the long bristles all yellow, three prsesutural bristles present ; 
sides w ith some short yellow hairs ; the median stripe dn ided, 
the long indistinct stupes are only divided from it by a 
narrow tomentose line. Srutel/um same colour as thorax, 
with short yellow bristles on its posterior border. Abdomen 
rather shining reddish yellow, the first segment and anterior 
half of the second segment blackish with grey turnout uni, 
the first segment with yellow hairs on its posterior border, 
thickest at the side.*, pubescence elsewhere short golden 
yellow, sides of abdomen darker, covered with grey 
tomentum. Genitalia short, eame colour as abdoimn. the 
up|>er pincers stout at their points with long dark bristles 
and yellowish pubescence elsewhere, the under pair stout, 
shorter; underside of abdomen reddish yellow. Legs with 
black bristles, one or two yellow ones on the fore tibiie ; 
pubescence short, yellow; the last joint of the tarsi blackish ; 
coxa? covered with grey tomentum and wfith longer yellow 
hairs, the fore pair with the typical enlarged base aimed 
with many short black bristles. W ings pale brownish, tinged 
yellow on the fore border, the small transverse vein on the 
basal third of the discal cell ; the brown colour ns most 
intensive on the marginal, first posterior, and diseal cells. 

Female identical. Abdomen witli more greyish tomentum. 
lliud tibia) blackish at their apices. M tags paler, grey, 
tinged yellow. Ovipositor with stout reddish spines. 

The species from Abyssinia named by Jaennicke 
Stenopogon macqnarti evidently belongs to this genus from 
his description, and must be nearly allied to the above now 
species, but the antenna) are not wholly black, the wings 
are yellow not brownish, and the bristles on the tibiie and 
tarsi are stated to be pale yellow in colour. 

Gonioscelis nigripennis, cJ ? , sp. u. 

Type (male) from Erikson’s Drift, Kumenc River, A 
female from same locality, and another female from Otjim- 
Imiube, Kumene ltiver, S.W. Africa, in South African 
Museum Ooll. 

Type (female) from Eriksou’s Drift, in Brit. Mus. Coll. 

An easily distinguished species by its blackish wings and 
abdomen, the latter with sonic grey markings. Legs black. 
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fore tibiae, and fore and middle tarsi dull reddish. Male 
with long genitalia. 

Length, J 15, $ 15-16 mm. 

Male.—Face shining black, some brownish tomentura at 
sides below the antennae. Moustache wholly black, com¬ 
posed of long bristly hairs. Palpi with few black hairs. 
A tuft of similar hairs below antenna, which are defective. 
Forehead black with black bristles on the ocelligerous 
tubercle, and on hind part of head, these last curving over. 
Beard black. Thorax black, shining, witli no stripes visible ; 
ppbescence black, with black bristles posteriorly. Scutellum 
with two or more black bristles. Abdomen shining black, 
almost bare but with some short black pubescence, segmen¬ 
tations grey toraentose and on dorsum of the first two 
segments. Genitalia black, shining, the upper pincers long 
ending in a point which bears three strong black bristles, 
under ones shorter, likewise armed with bristles ; pubescence 
black, fairly thick. Legs black with black bristles, on the 
reddish parts they are red, femora reddish at their extreme 
apices, and hind tibiae at their base. Wings blackish brown, 
with blackish veins, the small transveiae vein below the 
middle of the discal cell. 

Female identical. Antenna blackish, the first two joints 
with black hairs, the third long, with a very small style, 
which appears bifid as a spine on the outer edge, but oulv 
the female type has them perfect. Abdonum wholly black 
on the last two segments. Legs vary in colouring, the hind 
tibiae in one female are largely reddish and obscurely so in 
the type, all the females have the hind tarsi reddish. 

Gonioscelis long ulus, $ ? , sp. n. 

Type (male) and two females from M'fongosi, Zululand 
( W , E. Jones), in South African Mus. Coll. 

Type (female) from the same locality in Brit. Mus. Coll. 

A species distinguished by the gcuitalia m the male, which 
are long with a tuft of long yellow hairs on the upper pincers. 
Blackish but covered with grey tomentura, the last segments 
of abdomeu reddish. Legs bright reddish yellow. Wings 
greyish, with reddish-yellow veins. 

Length 17 mm. 

Mule.' —Face blackish, with grey tomentum. Moustache 
thick, composed of coarse yellow hairs, a bunch of simi}*? 
hairs below the antennae. Beard of softer yellowish hairs* 
Antenna black, with black bristly hairs on the first thro 
joints, the style on third joint very short* Forehead with 
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the same hairs on the ooelligerous tubercle. Hind border of 
head and collar with yellow hairs. Thorax as in Gonioscefis 
femoralts, sp. n., but the median stripe is narrower and the 
side-stripes do not reach the anterior border ; shoulders 
shining red with some yellow r hairs. Scutelhnn with four 
weak yellow bristles on its posterior border. Abdomen long 
and narrow, covered with grey tomentmn and with some 
very short yellow pubescence; the segmentations appear 
obscurely reddisli yellow, and the last tvw> segments are 
shining reddish brown with, however, yellow pubescence. 
Genitalia reddish brown, with obscure black markings; the 
upper pincers long with pointed apices, on which the tuft of 
reddish-yellow bristles are conspicuous, the under shorter 
pair have them also; pubescence on genitalia yellow, short, 
and scanty. Legs bright reddish yellow', with a short black 
stripe on the inside of the fore femora ; coxaj covered with 
grey tomcn turn and pale hairs, very thick on the fore pair, 
hind legs black at the busal joint forming the coxae, and 
slightly so at the apex, tarsi also blackish at the apices of 
the joints ; pubescence on legs scanty, short, and yellow ; 
bristles yellowish white, not very numerous, the usual strong 
black ones on the enlarged fore coxa* are present, and also 
some six or more stout bristles on the outer side of the fore 
tibiae ; a few black bristles also on all the tarsi. IVinys 
with the small transverse vein below the middle of the 
discal cell. 

Female identical, the reddish-brown colour on the abdomen 
extends on to the sixth segment on the middle of dorsum 
only, and even as a spot on to the fifth segment. Fore 
tibiie have some black short bristles on the underside. 

The species is distinguished from G. femoralis by the 
genitalia, also by its more slender shape and more uniformly 
coloured legs, 

Gonioscelis genitalis , ? , sp. n. 

Type (male) from Ongaudjera, in Brit. Mus. Coll. 

Type (female) from Olinga, S,W. Africa, in South African 
Mus, Colh 

A species allied to C. longutus, sp. n,, in the length of tlm 
genitalia, but a much more pubescent species. Legs chiefly 
black with white bristles. 

Length, 18, $ 19$ mm. 

Male,—Face blackish, with grey tomentmn. Moustache 
large, composed of coarse yellowish hairs on the tubercle, 
two tufts of the same hairs at base of antennae joiu it, 
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Palpi aocl underside of proboscis with yellowish hairs. 
Beard the same colour. Antenna blackish, the first two 
joints with bristly black hairs, the third joint wanting. 
Forehead with long black bristly hairs. Hind part of head 
with yellow bristles and hairs. Thorax and abdomen blackish, 
appearing lighter, being covered with greyish-yellow tomen- 
tura; stripes on thorax distinct, the median one divided, 
reaching the scutellum, the sidc-ones not attaining the 
anterior border, bristles on dorsum and at sides long, yellow, 
a row of black curving oxer bristles on the median stripe 
in the middle ; pubescence chiefly yellow, very short, sides 
with grey tomentum. Svntellum with a fringe of yellow 
bristles. Abdomen grey tomeutose at sides, with short 
yellow pubescence, longer below ; the genitalia bright reddish 
brown, blackish at the long apices which end in long black 
bristles, three long ones and some shorter ones ; pubescence 
on genitalia yellow. Leys black, the under side of fore and 
hind femora, and the whole of the tibiae and tarsi on their 
upper sides reddish ; pubescence on legs yellow ; bristles 
chiefly yellow, black on undersides of the fore legs. Wings 
clear, with yellowish veins. 

Female identical. The third joint of antenna long, cylin¬ 
drical, with a pointed style. The pale yellow hairs on the 
coxas almost more numerous than in the male. 

Ancylorrhynchus, Latr. 

Among the Asilidsc returned from the late Dr. Hermann 
are two males from N. Nigeria determined by him as Ancy- 
lonbynchvs nomada, Wied., described by the author under 
the genus Syclaticus from an unknown locality. 

A . nomada may therefore be now added to the list of the 
South African species. 

Lapkria fortipes, Walk., from Natal, belongs to this genus. 
It is a small red-brown species with white spots on the second 
segment of abdomen and with red legs. Wings dark at 
apex. Type is a male. 

Scylaticu$ varipennh, c? ? , *p. n. 

Type (male and female) from M'fongosi, Zululand (W. E . 
Jones), in South African Mus. Coll. 

Paratypes (male and female) from same locality, in Brit. 
Mus. Coll. (Presented S. Afr. Mus. Coll.) 

A small, blackish, rather pubescent species. Legs and 
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autenme reddish yellow. Moustache white. Wings shaded 
slightly on the transverse veins. 

Length, A 8-9, ? 9-11 mm. 

Male.—Face densely covered with whitish tomentum and 
with rather long dirty white hairs. Beard, forehead, and the 
hairs on the under side of the first two joints of antennae 
similar in colour. Antennae dull reddish, the first two joints 
rather darker. Thorax black, shoulders reddish yellow ; 
pubescence rather long, consisting of soft dirty whitish hairs, 
with bristly long hairs at sides and on posterior part of 
thorax. Breast with yellowish-brown tomentum. Scutellvm 
black, with a very thick fringe of bristly whitish hairs on its 
posterior border. Abdomen black, with ashy-grey bands on 
each segment, widest at the sides, hardly extending to the 
median line, with the exception of the last two segments 
which are almost wholly ashy-grey, on the fourth and fifth 
segments a dull reddish colour invades the grey bands, being 
broadest in the middle ; pubescence rather thick, of dirty 
white hairs and pale yellowish hairs at the sides; genitalia 
black,small. Legs light reddish yellow, the femora black on 
their upper sides ; pubescence short and scanty, consisting of 
short pale yellowish hairs, all bristles reddish yellow. Wings 
hyaline, veins yellow, the small transverse vein in the middle 
of the discal cell. 

Female identical, the shading on the wings rather more 
intensive. 

The dull red colour of abdomen is chiefly present on the 
fifth segment, but the last segment is wholly red. In the 
other female the red colour is present on the last four seg¬ 
ments, and two narrow grey tomentose stripes are distiuct 
on the thorax. 

Dasypogon leevinus , Walk., belongs to this genus “ from 
S. Africa. 1 * It is a small species near Scylaticus costalts. 
Wings yellowish, hyaline, in very bad preservation. 

Habropogon, Loew. 

This genus has not yet been recorded from S. Africa, but 
one species from the Canary Islands by Becker and one 
species by v. d. Wulp from Aden have been described. 
This new species agrees in general characters with Loew’s 
definition, but has no resemblance to the species of Steno- 
pogon, not being of a long slender shape as Loew states, and 
the antennal third joint is long and cyliudiical, as is the 
case in JJabropogon pertusus, Becker, from the Canaries, 
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mentioned in the author’s description as rather exceptional 
in this genus. 

Habropogon rhodesii , cf ? , sp. n* 

Types (male and female), and another from Bulawayo 
( R . Stevenson , 1923). 

A handsome rather pubescent species with ash-grey bands 
on the black abdomen, orange-yellow in the male at apc\. 
Legs black with dirty white pubescence. 

Length, J 13, ? 13£ mm. 

Male.—Face olive-green, with pale tomentum at sides and 
a spot below the antennae. Moustache composed of coarse 
whitish numerous long hairs, taking up about half the face 
and not situated on any distinct tubercle. Palpi black, with 
long white hairs. Antenna blackish brown, the first two 
joints with whitish hairs, the third long cylindrical, with a 
distinct style. Forehead not wider posteriorly, with some 
whitish hairs, long on the ocelligerous tubercle. Hind part 
of bead with whitish-yellow weak hairs, proceeding round the 
head to heard, which is whiter. Thorax rather convex, brown 
with no distinct stripes, covered with reddish-yellow hairs 
becoming bristly posteriorly and longer, but no real bristles 
are present, and with reddish-brown tomentum; collar and 
prothorax also covered with pale yellow hairs. Scutellum 
with long pale yellow hairs. Abdomen black, with grey 
bands on the posterior borders of the eight segments, from 
the fourth onwards these bands are bright reddish, almost 
orange-yellow, the last three segments entirely so, the last 
segment being very small, pubescence on the bands matches 
their colour, at sides it is short, white, the black parts also have 
pale pubescence; undersides with numerous white hairs. 
Genitalia conspicuous, though the pincers are covered by 
large triangular pieces, blackish brown covered with brown 
tomentum, pubescence pale. Legs black, with long and 
short white pubescence and some weak white bristles only 
on the tibiae, and some black and white ones on the tarsi; 
femora with some bristly hairs; the metatarsi on the tore and 
middle legs hardly longer than the next joint, and on the 
hind legs as long as the next two together. Wings hyaline, 
the fourth posterior cell open, though somewhat narrowed, 
anal cell also open. 

Female with all the bands on the black abdomen grey, the 
seventh and eighth segments wholly black, pubescence all 
pale, ovipositor with reddish-brown spines, Thoram with 
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long though weak reddish-yellow bristles at sides and pos¬ 
teriorly. Legs rather more bristly, the fore and middle tibiae 
reddish brown above, as are the tarsi, even those of the 
hind legs. 


Cyrtopogon, Loew. 

No species has been yet recorded from the continent of 
Africa. 

Cyrtopogon africanus , c? ? , sp. n. 

Type (male) from Cape Colony. 

Paratypes (females) from Gt. Windhoek, Tulbagh,4500 ft., 
Cape Colony, in South African Mus, Coll. 

9 paratype, one presented to Brit. Mus. Coll. 

A black species with brown wings, reddish legs, and dull 
orange-yellow pubescence on the thorax and under side of 
abdomen. 

Length, $ 12, ? 10-11$ mm. 

Male.—Face shining black, with traces of grey tomentum 
at sides. Moustache compost'd of long black hairs on the 
fairly large tubercle, which almost reaches the antennae ; 
some long orange-yellow bristly hairs are present below the 
black hairs at sides of oral opening. Antenna black, the 
second joint with some brown tomentum, the third joint 
long with a short style ending in thehair-like bristle peculiar 
to the genus, the first two joints with long bristly black 
hairs. Forehead black and shining, with black hairs, Ilnul 
part of head, beard, collar, and breast-sides with bright 
orange-yellow hairs. Thorax black and shining, with two 
rows of hairs, and sides with a series of bristles and fine hairs, 
the former disposed in a fan-like shape, and on the posterior 
border of thorax is a very dense long tuft of hairs, all tbesse 
the same colour as the beard. Scutetlum black with a 
border of orange-yellow bristles. Abdomen entirely black/ 
punctuated, bare anove, but below with dense orange-yellow 
pubescence; a tuft of these appear on the first segment 
above. Genitalia with rather long black upper pincers 
ending in a point with black hairs beyond, and black hairs 
mixed with a few yellow ones above. Wings brown, lighter 
pn the fore border, anal cell closed at border. Legs deep 
red with black bristles and long black hairs* on the fore 
coxie and lower sides of femora and tibiae; on the other 
coxtt the hairs are orange-yellow, and some appear on the 
under side of the hind legs. 
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Females identical, hut the pubescence on thorax and else¬ 
where is not quite so thick. Ovipositor with stout red spines. 

Stiehopogon u tricolor, ? , sp. n. 

Types (two males) from Bulawayo (Rhodesia Museum). 

Type (female) and another from Pretoria (G. A . H. Bed¬ 
ford), in Brit. Mus. Coll. 

A small species at once distinguished by the wholly black 
legs, rather exceptional in this genus. Prof. Bezzi, in de¬ 
scribing the characteristics of the genus, states the legs arc 
wholly or partly red (Ann. Mus. Hung. viii. pp. 13 i-117, 
1910). Abdomen with a whitish tornentose baud on the 
fourth segment. 

Length, $ 4-5, ? 6 mm. 

Male.—Face with silvery-white tomentum and moustache, 
this last consisting of not very many tine white hairs. 
Beard the same colour. Forehead with a white tornentose 
baud posteriorly, hairs pale, the bristly hairs at back of head 
black. Thorax rather shining black w ith ashv-grey tomen¬ 
tum and distinct pale pubescence on dorsum, bristles at sides 
black, breast-sides covered with whitish tomentum. Abdo¬ 
men blue-black, shining, the first segment with a large grey 
tomentose triangular spot at sides, its apex resting on the 
posterior border, the band on the fourth segment consists of 
similar spots with their apices only joining on the anterior 
border in centre, the last tw r o segments covered with ashy- 
grey tomentiim ; sides of abdomen w r ith long pale hairs. 
Genitalia small. Legs black with grey tomentum and 
pubescence, the long line bristles white and black, the white 
bristles chiefly on the tibiae. Wings clear, iridescent, 
venation as in Stiehopogon punctum , but the fork of the 
third vein is narrower and longer, reaching almost to the 
apex of the discal cell ; veins blackish, the small transverse 
vein on the lower third of the discal cell. 

Females identical. The tomentum on face, forehead, and 
thorax is yellowish brown, not silvery white or ashy grey. 
Abdomen with last segment ashy grey, the ovipositor spines 
black. 

Stichopogon auctus , Bezzi, from South Tunis, has also 
wholly black legs, and the three submarginal cells figured 
and described by the author are also present in the two 
male types of this species, but not in the females. 

Spannrus pallidus , $ ¥ , sp. n. 

Types (male aud female) and others from Kuraone River 
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and other localities in S.W, Africa in South African Mu**, 
toll, and Brit. Mu*. Coll. 

A species allied to S. teUinii , Bezzi, but distinguished by 
the paler yellow pubescence and by the reddish tibite of the 
fore legs. From S. compressus, Karseli, from Angola, it 
may be distinguished by the black bands on abdomen 
bordered with grey tonientum and by the yellowish (not 
red) pubescence of abdomen. 

Length, £ 7-9, ? 10 nun. 

Male,—Face black, with grey tonientum. Moustache 
yellowish white, hairs on forehead and hack o£ head, on 
thorax and scuiellum whitish, the bristles whitish. Abdomen 
w ith bands as in S . tellimi ; the pubescence, rather scanty lor 
species of tins genus, is chiefly whitish, yellowish on the 
crest of the abdomen and on the last segment. Genitalia 
black, with yellowish hairs; underside of abdomen with 
white hairs. Leys reddish yellow, the femora black, the 
hind and mi Idle pair only reddish yellow at their extreme 
apices, but in the fore pair the lighter colour extends below 
nearly to the base aud on the apical half, leaving only a 
narrow stripe of black colour above at apex; the hind and 
middle tarsi almost entirely reddish yellow ; pubescence and 
bristles on legs white. Wings clear, the tore veins yellow, 
the fourth posterior cell slightly narrower at border. 

Female identical, the last two segments of abdomen black, 
shining. Antemue in all the specimens have the third joint 
destroyed, the first two joints blackish with yellowish-white 
hairs. 

Lamyra versicolor , ? , Hermann, in Hit,, sp. n. 

Tyne (female) from Orange State in South African Mtis. 
Coll, labelled Lamyra versicolor , II. 

Paratype (female) from Springvale, S. Rhodesia. 

A species belonging to the short-legged division of the 
genus, probably allied to Lamyra angular is, Loew, but at 
once distinguished by the entirely reddish-yellow legs with 
the same-coloured pubescence and bristles, and by the 
reddish bristles on the palpi, 

Length 13-14 mm. 

Face redilinli yellow, lighter in colour than the legs and 
antennae, with yellow pubescence and moustache ; lower part 
of faoe black. Palpi and forehead black. Beard scanty, 
white. Thorax rusty-red, with a broad black band extending 
as a narrow median stripe to the anterior border; dorsum 
bare with hardly perceptible small bristles, those at the sides 
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long and reddish. Scutellum reddish, bare, no bristles on its 
posterior border. Abdomen rather broad, short, finely punc¬ 
tuate, some reddish bristles at the sides ; dorsum almost 
bare; ovipositor reddish yellow, the last segment in the 
other female the same colour. Legs uniformly reddish 
yellow, the coxae black. Wings deep smoky grey, lighter at 
the base, small transverse vein below the middle of thediscal 
cell. Venation as in Zy. gulo , the upper branch of the third 
vein very much curved inwards. 

Nusa africana , $ , Hermann, in /i//., sp. n. 

Among the species returned to the Imp. Bur. Ent. after 
the late Professor’s death are five specimens of this species 
—the female type with label of name and iypus on it. Tins 
is the first species of the genus recoidcd from South Africa, 
with the exception of a species described by Corti as 
( v ) Andrenosoma bora?iica from E. Africa ; the antenme 
being destroyed he was doubtful of the genus ; lie stated it 
was a wholly black species 8 mm. in length. 

This species agrees with the diagnosis of the genus given 
by Hermann in Nova Acta Abh. Kaiserl. Leop. Carol. 
Doutsh. Akad. Naturf. xevi. (No. 1) p. 239 (1912). 

Types (male and female) and three females from 
Mt. Allanje, Nyasaland (S, A . Neave), 

A large, very stout species with a black thorax, reddish- 
brown abdomen and legs, and brownish wings. 

Length, <$ 20, ? 24-28 mm. 

Malt.—Face and cheeks black, shining, facial tubercle 
very large. Moustache chiefly of long whitish hairs, three 
or four long black ones above, and continued to the base of 
antennae are fairly long yellowish-white hairs also with a few 
rather bristly black hairs; cheeks, beard, hairs on proboscis 
and palpi soft and white. Hind part of head with short 
black hairs. Forehead with two small tufts of white hairs 
iu the middle and black hairs at the sides. Antenna des¬ 
troy ed. Thorax dull, almost bluish black, with black bristles 
and hairs, some short white pubescence on shoulders. Scu~ 
tellum bluish black, with short black pubescence and long 
weak bristles ou its posterior border. Abdofnen bright 
mahogany-brown, with short golden-yellow pubescence on 
the segmentations and a few on the dorsum of segments; 
on the first segment are tufts of black hairs at the sides* 
Genitalia short, with red dish-vel low pubescence, some long 
hairs above and another tuft below. Legs the same colour 
as the abdomen, with the same-coloured pubescence, long on 
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the under side of the femora and tibiae, especially so on the 
two anterior pairs; tarsi with shorter pubescence and a few 
reddish-yellow bristles; one or two long bristles at the 
apices of tibiae ; eoxie black, with long white hairs. Wings 
with the first posterior cell well open, the fourth closed, the 
small transverse vein below the middle of the discal cell. 
Colour of wings brownish, becoming lighter in the base of 
anal cell and with paler spots in the cells on the posterior 
border. 

Female. — Moustache and hairs above black, the lower half 
of moustache with nmuy white hairs. An/emue blackish 
brown, wilh the small second joint and the third joint rather 
flat and large, ending diagonally, no spine visible, the 
bristles and hairs on the first two joints black. Abdomen 
with more reddish-yellow pubescence at the sides, the ovi~ 
positor as long as the breadth of the penultimate segment; 
on the first segment at sides beyond the black tufts of hairs 
arc tw r o or more long, not very stout bristles. Legs with 
not quite such long pubescence and w'ith more numerous 
bristles, some on the underside of the hiud femora and at 
their apices, also two at apices of middle tibiie, the fore tibm* 
withu very thick brush of golden-yellow hairs on their inner 
sides, much more distinct than in the male. 

Laphria aureopilosa , , Ricardo. 

Ann. & M tig. Nat. Hist. (7) vi. p. 172 (1900), 

In my original description, “ Hind tibiae much thickened/ 1 
etc,, should read “ Hind femora much thickened/ 1 etc. 

A male sent me from the South African Museum has all 
the femora reddish ou their basal two-thirds and the tibia) 
the same, otherwise it appears identical with the above 
species ; further material will decide whether this is a sub¬ 
form or a distinct species. 

Laphria nigrescent , ? , sp. n. 

Type (male) and four other males. 

Type (female) and four other females* 

All from Mt. Mlanje, Nyasaland (& A . Neave). 

A dull black-coloured species with fine white pubescence 
on the legs* Moustache of long black bristles intermixed 
with some fine white hairs. 

Length, 12-15, $ 12-14 mm. 

Male. — Face greenish black, with a prominent tubercle on 
the lower part bearing the moustache of long weak blank 



280 


Miss Q. Ricardo on 


bristles and yellowish-white long fine hairs; upper part 
of face covered with yellowish-brown tomentum and with 
glistening yellowish recumbent hairs on each side, some up¬ 
right luurs of much the same colour below the antenna* ; 
the hairs at the sides vary in colour from yellow to white 
in the other males. Palpi black, with pale hairs. Beard 
white. Antenna black, the first two joints with numerous 
black bristly hairs. Forehead with the same hairs at the 
sides, llmd part of head and collar with black bristles. 
Thorax shining, blackish, shoulders reddish, with a bunch of 
reddish-yellow r bristles ; pubescence on dorsum black but 
scanty and short, one weak white pnesutural bristle, three 
or four weak postalar blackish bristles; there arc traces of 
short yellowish pubescence on the posterior part of dorsum. 
ScuteUum black, with short yellow hairs and *ery weak long 
yellowish ones on its posterior border. Abdomen dull black, 
with yellow bristles and white hairs at sides and on the 
underside. Genitalia large aud protruding, the pincers 
shorter than the low r er ones, both shining black, with long 
black bristly hairs. Legs black, the hind femora incrassatc ; 
pubescence on legs long, w hite ; on the inner side of tore 
tibiae it is short and thick, becoming orange-yellow at apex; 
some long black hairs are present on all the tarsi and on the 
outer side of the hind tibhe at their apices ; the bristles 
are black, long, but weak on the femora and tibia*. Wings 
smoky grey, paler at base, the first posterior cell slightly 
narrower at border, small transverse vein on lower third of 
discal cell. 

Female.—Thorax blue-black, with short yellow pubescence 
on the dorsum, the prsesutural bristle black aud very stout. 
Abdomen with grey tomentose triangular spots 011 the first four 
segments on the sides ; these are faintly traced on the male 
but are much smaller, the borders of segments usually 
covered with white pubescence, also present on the sides. 
Hairs on face at sides glistening white. 

This species is distinguished from Laphria albimaeulata , 
Macq., by the dull black colour, not blue-black, and the 
white spots on the abdomen are very much less of a feature, 
being practically absent in the male. 

Laphria aurifer, S, Hermann, in litt sp. n. 

Paratypcs (three males) from Toro, 4000-4500 ft., I)aro 
or Durro Forest (two), and Unyora, Budongo Forest; 
Uganda Prot. (Neave Coll.). 

Co-type ( Hermann ) (male) from N^asaland (Neave Colt.). 
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A handsome black species with yellow-haired scutellum 
and yellow moustache, and yellow hairs on abdomen. 
Wings d.irk brown. 

Length 19-23 mm. 

Face bronze-green, tubercle large. Moustache composed 
of long weak golden-yellow hairs. Palpi yellow-haired. 
Beard same colour as moustache. Face above the tubercle 
with thick golden-yellow hairs at sides, some yellowish- 
grey tomentum in centre. Antennae black, with some yellow 
hairs, the third joint wanting. Forehead black, with yellow 
hairs. Hind part of head witli yellow hairs. Thorax and 
collar black, the former with short golden-yellow pubescence, 
longer at sides and on posterior border of thorax; these 
yellow hairs are long and very thick. Scutellum covered 
with them and with yellow bristles on border. Abdomen 
black, with golden-yellow hairs on the sides of the first four 
segments extending on the posterior borders, but not reaching 
the median line of dorsum. Gemtaha black, with some long 
black hairs at apex, almost bristles ; underside of abdomen 
with long weak durk hairs. Legs black, shining, the fore 
legs with long yellow hairs, the middle ones with the same, 
not so thick but very long, hind pair with much fewer ; hind 
femora incrassate. Wings long, dark brown, pale at the 
extreme base. 

This species is allied to Laphria lateralis , Fabr., and has 
the long, very noticeable hairs on the fore and middle legs. 

Laphria carbonana , $ ? , Hermann, in lift ♦, sp. n. 

Type (male) from N. Nyasaland (Hermann), 

Paratype (male) from Toro, 4000-4500 ft., JDaro or Durro 
Forest, Uganda Protectorate. 

Type (female) from Chagwe, Mabira Forest, Uganda 
Protectorate, and another female from Mb&rara Fort, Portal 
Road, Southern Toro (S. A . Neave). 

A small black species with a shining smooth abdomen, 
reddish yellow at the base, black legs, and brown wings. 
Length, 13, ? 12-13 mm. 

Male.—Face black, covered with glistening golden-yellow 
tomentum. Moustache ou the large blackish tubercle is 
composed of long black and yellow hairs. Beard golden- 
yollow. Palpi yellow-haired. Antenna black, the third 
joint wanting, the first two with black hairs. Forehead 
shining black, with black hairs. Hind part of head with 
black hairs continued round head. Thorax and collar black, 
with traces of grey tomentum on the former, pubescence 
Ann . db Mag, N . WsL Ser. Vol. xv. 19 
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scanty, black shoulders with greyish-white tomentum, sides 
of thorax with the same, and with long black hairs and one 
black bristle. Breast-sides black, with grey tomentum and 
long tine black hairs. Scutcl/um black, with black hairs oa 
its border. Abdomen sudan-brown on the first three seg¬ 
ments, then black ; dorsum devoid of pubescence ; sides 
with yellow hairs at base. Genitalia complicated, contained 
in a black shining oval under piece euding in a blunt point 
with hairs, containing two small turned-up pincers, and 
above them three longer narrow processes on a black shining 
base, some black hairs below on the undcr-piceeand at apex. 
Leys black, shining, with black hairs, very long on the 
middle tibia*; on the fore and middle femora and fore tibia* 
are long yellow hairs below ; tarsi also with scattered bluck 
hairs, any bristles black, but very few are present, IFvujs 
uniformly deep brown. 

Female identical. Moustache chiefly black. Beard very 

[ mle yellow and scanty. Pubescence on hgs is very much 
css and shorter, hind tibia* incrassatc as in male. Third 
joint of antennae wanting in both females. 

This species and Laphria aurifer weic both labelled by 
Prof. Hermann as Dicranolaphria, presumably to form a 
subgroup of Laphria , to which Laphria lateralis, superhitns , 
and hipcmt tllala would probably also belong. 


XXVII.— On new Curculionidiv ft om Brazil (Co leap lira). 
By Guy A. K. Marshall, C.M.U., l).Se., F.lt.S. 


Subfamily Otioimjiyncjiixm, 

Hypsonotus rhomhtfer, sp. n. 

9 . Head with sparse minute pale blue scales above and 
dense large white scales beneath; the rostrum rather thinly 
clothed with pale blue, light brown, and grey scales ; the 
prothorax with dense white scales, mingled with pale brown 
ones, on the lower surface and the sides as high up as the 
middle of the eye, the upper margin of this white area being 
rather irregular and gently curved, and the dorsum thinly 
clothed with brown scales; the elytra dorsally dark brown, 
bearing in the middle a large common transverse rhombus 
of pale brown narrowly edged with white, its lateral angles 
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being produced in the form of rather broad white transverse 
bands uuiting with the pale lateral margin, and its anterior 
angle produced as a whitish sutural stripe, slightly widening 
to the base and there extending outwards on cacli eUtron 
as far as stria 3 ; the apical declivity covered by a large 
pale brown patch, with its anterior margin edged with 
white, and enclosing a small dark brown spot quite close to 
the apex, this spot being also bordered with white anteriorly; 
the lateral margin is whitish at the base and emits a short 
white spur inwardly behind the shoulder as far as stria (i, 
hut the two outer intervals soon turn into pale brown, 
though interval 9 remains whitish from the shoulder to the 
apical pale brown patch. 

Head finely aciculate and with small shallow punctures 
on the vertex, with a very faint broad transverse depression 
between the vertex and forehead, the latter rather strongly 
punctate and with a very deep median furrow. Rostrum 
parallel-sided from the base to two-thirds, thence broadly 
dilated; the dorsum rather coarsely punctate, distinctly 
tricarinate, the median Carina being much higher than the 
others. Antenna with the two basal joints of the fumcle 
equal. Prothorax very nearly as long as broad, subparalIci- 
sided in the basal fourth, the sides then gently rounded, 
constricted near the apex, w idest before the middle ; the 
base feebly bisinuate, the apex narrower, slightly arcuate 
dorsally, with the postoeular lobes prominent and broadly 
rounded; the dorsum almost flat in profile, geufly sloping 
forwards, closely set with depressed but rounded granules, 
each bearing a recumbent scale-like brown seta; the brown 
scaling almost obsolete on the disk, denser laterally ; the 
pleurae with very small sparse squamigerous granules just 
showing through the dense white scaling. Scnfe/lum with 
minute sparse pale blue scales. Elytra subovate, shallowly 
sinuate at the base, with the shoulders prominent, the sides, 
parallel from there to the middle, then narrowing to the 
ajiex and there jointly rounded ; the dorsal outline gently 
couvex, highest about the middle, the posterior declivity 
forming a regular curve and not abruptly declivous; the 
puncture* in the shallow striie large and deep dorsally in 
the basal half, diminishing markedly behind and at the 
sides; the intervals narrow and rather uneven tow ards the 
base, broader and flatter behind, with irregular recumbent 
inconspicuous scale-like setae. Legs : the front pair with 
pale blue scaling, the apical half of the femora und the 
dorsal edge of the tibiae brown, the femora having a bare 
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shiny longitudinal costa on the basal half both internally 
and externally ; the posterior pairs of femora with light 
brown scaling aud a large oblique white apical patch. 

Length 9*5 mm., breadth 4 mm. 

Bua/il : Bahia (G. Bondar ). 

The adults arc recorded as feeding on the leaves of cacao. 

Readily recognisable by its very distinctive coloration. 
Its nearest ally, H . eelectu Jek., apart from its very 
different pattern, differs in having joint 2 of the funicle 
much longer than 1, the median carimi of the rostrum is 
not markedly elevated, the prothorax is much broader than 
long, the setae on the posterior half of the elytra are long, 
narrow, and suberect, etc. 

Subfamily Antiioxomixjr. 

Anthonomus pit any a , sp. n. 

$ . Integument red-brown, the head red-brown above, 
with fulvous scaling and a pale spot near each eye, mainly 
blackish below with white setiform scaling ; the prothorax 
with a large patch of overlapping oblong fulvous scales on 
each side, the disk appearing darker because the fulvous 
scales arc scattered and interspersed with narrow dark 
brown ones, there being a narrow median line of fulvous 
scales; the scutellum with dense, pale yellowish scales; 
the elytra red-brown, rather thinly clothed with small, 
narrow ot setiform, pale yellowish and whitish scales, and 
varied with markings formed by dense erect fulvous and 
blackish scales: a short blackish oblique band from the 
scutellum to a small tubercle on interval 4, the band 
extending to the base on intervals 1 and 3, but not entirely 
on 2; a small basal blaekish patch on interval 5, and 
numerous larger irregular patches Ixhiud the shoulder on 
intervals 5-10, which may be replaced by an oblique dark 
band extending from the margin to the middle of stria 1 
and dilated on intervals 2-4 ; behind and adjoining this 
a band of dense pale yellowish and fulvous scales, which is 
wider and darker externally, and becomes narrower and 
paler inwardly, reaching stria 1 ; immediately behind this 
again a narrow dark band between striae ] and 8; the lower 
surface rather thinly clothed with narrow white scales, and 
with a patch of dense white scales in the upper angle of 
the mesepimeron only; the integument of the sternum 
mainly blackish, with the margins of the sternites* red* 

♦ Tlie word ** sternites ’* is here used in its strict sense as referring 
to the eclorites of the sternum, aud not to those of the venter, for 
which the term ventrites is both more suitable aud tuore accurate. 
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brown ; the venter flavous, with a large fuscous patch in 
the middle of the three terminal ventrites. 

Head closely punctate, the scales much denser along the 
margins of the rather prominent eyes; the forehead with 
n low median carina terminating in a small deep fovea. 
Rostrum about twice as long as the pronotum, strongly 
curved, with four punctate stria? m the basal half, and 
scattered shallow punrtures anteriorly. Antenna with the 
joints of the club rather loose. Prothorax transverse, 
rounded at the sides, widest a little behind the middle, 
slightly narrowed thence to the base, very strongly nar¬ 
rowed and subtubulate in front; the dorsal outline feebly 
convex in the basal two-thirds, and sloping steeply iu 
front; the dorsum with close, finely rugulose punctation 
throughout; the pleurae with the scales elongate and seti- 
form. Elytra gibbous, rather short and broad, much wider 
than the prothorax at.the shoulders, which are broadly and 
sttbrpctangularly rounded, slightly wider behind the middle, 
hardly dehiscent at the a|>ex ; the stria? narrow, w ith deep 
separated punctures, a broad oblique depression between 
striae 1 anil 4 at about otic-third from the base ; interval 2 
with a small squamosc elevation just before the middle, 
an elongate one just behind it, and a small one on the 
declivity; interval 3 with an elongate patch of erect scales 
behind the middle, and a similar one on interval t, which 
has also a rounded squamosa elevation at one-fourth from 
the base ; the posterior callus obtusely prominent. Legs 
flavous, the front femora mostly brown or blackish, the edge 
of the very large, acute, triangular femoral tooth and the 
inner edge of the front tibiae black; the middle femora with 
an indefinite dark patch on the clavate part; the posterior 
pairs of femora each with a much smaller triangular tooth ; 
the front tibiae deeply sinuate internally in the basal half 
and there bicarinate; the claws with a long tooth. 

length 8*6 mm., breadth 2 mm. 

Brazil : Rio Grande do Sul, 2 ? ? , xi. 1922 (C. Itonna). 

The specimens were kindly sent by Dr. Carlos Moreira, 
with the information that the Weevils breed in the fruits 
of the "pitanga” (Eugenia uniflora ), which are used for 
flavouring various kinds of confectionery. 

The insect is closely related to A . nigromaculatus , Champ. 
(Biol. Cenfc.-Amcr., Col. iv. pt. 4, p. 161, pi. ix. fig, 20), but 
that species lacks the frontal fovea ; the scales on the pro¬ 
thorax are shorter and broader, not overlapping at the sides, 
and more evenly distributed, and those on the pleursearenot 
actiform; the patch of white scales ou the mesosteruum is 
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larger, extending on to the base of the mesepisternum ; the 
venter has no dark patch, etc. 

S u b fa m i 1 y Pjuo momer injb. 

Prtonomerus bondari , sp. n. 

g $ . Colour uniform testaceous-brown, thinly clothed 
with short subrecumbcnt pale hairs, which are longer, 
stouter, and whiter on the head, rostrum, and legs than on 
the pronotum and elytra. 

Head with the hairs on the vertex transverse ; the fore¬ 
head impunetatc, as broad as the antennal club, shiny and 
bare, except for a stripe of dense hairs along the inner 
margin of each eye, and with a deep rounded median fovea. 
Rostrum nearly as long as the pronotum, stout, almost 
straight, and slightly widening from base to apex ; the basal 
half bare and impunctate in the middle, punctate and with 
numerous obliqucly-recumhent white hairs at the sides; the 
apical half bare and with very shallow isolated punctures, 
which are finer in the ? . Antenna with the scape curved 
at the base of the knob ; the funiclc with joint 1 larger and 
much thicker than 2, the others transverse and gradually 
widening outwardly. Prothorax broader than long (8:2), 
widest at the base, slightly rounded at the sides, much 
narrowed anteriorly, and with a very shallow constriction 
near the apex ; the basal margin feebly Insinuate, the apex 
truncate dorsally ; the dorsum throughout w ith very shallow 
irregular punctures of unequal si/e, which become rather 
deeper and suheonfluent at the sides, and with thin pale 
pubescence. Rente Hum oblong-ovate, nearly twice as long 
as broad. Elytra very broadly ovate, nearly as broad as 
long (9: 10), not cxplanate laterally behind, the shoulders 
produced laterally into an obtuse angle, the sides rounded 
from the basal angle to the tip of the shoulder, gently 
sinuate behind the shoulder, then slightly dilated again 
behind the middle, and very broadly rounded at the apex; 
the dorsal outline very convex, deepest a little before the 
middle, and the Anterior slope just as steep as the posterior 
one ; interval 3 with an obtuse prominence on the highest 
part, which causes the striae to curve away on each side of 
it ; the strife rather deep and distinctly punctate ; the 
intervals broad, smooth, and impunctate, thinly clothed 
with short subrecumbcnt hairs; the posterior callus low 
and obtuse. Leys short, testaceous- brown, with sparse 
recumbent white sctie; the tooth of the front femora with 
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ifs anterior edge straight, the outer denticle being con¬ 
tiguous to and not much larger than the others ; the front 
tibia* finely serrate and setose on the inner edge from the 
base to the middle. 

Length 4 mm., breadth 2‘5*nin. 

Brazil: Bahia (G. Bandar, Heed —type); Para. 

Dr. Boudar states that the adults feed on the leaves of 
the African oil-palm (Elvis guineensis). Described from 
e leven specimens. 

01 the other species in which the elytra are not laterally 
exphmnte behind, P. bigibbostis, Boh., is the only one having 
a diseal prominence on each elytron, hut this Mexican 
species can he distinguished by the fact that it is black in 
cojonr, and has the elytral prominences on interval I, 
instead of on 3. 

S uhfarn ily f’/? yptohr irYyciiry.it. 

Collabtsmoih*s tabaci, sp. n. 

c? . Integument black or piceous ; the head with dingy 
grey scaling and two large subeontiguous patches of black 
scales in the middle ; the prothorax rather thinly clothed 
with dingy greyscales, with four clustcis of erect cylindrical 
black scales, two at the apex and two in the middle of the 
disk, and similar scattered erect black and white scales at 
tiie sides; the elytra very densely clothed with golden- 
brown scales, which become lighter on the disk and darker 
towards the sides, interval 1 from the base to the middle, 
and a very ill-defined large area behind each shoulder 
markedly paler, a very indefinite dark brown stripe on in¬ 
terval 2 from the base to one-third, a very irregular ill-defined 
common transverse black marking behind the middle and 
extending to about stria 3 on each elytron, and the whole 
of the posterior declivity occupied by a very large, snb- r 
oblong, creamy-w 1«ite or pale bufF paten, the. edges of which 
are sharply defined and extend laterally beyond the pos¬ 
terior callus ; on the transverse black marking and for some 
distance in front of it and behind it are numerous very 
broad erect black and whitish scales. 

Head with deep reticulate punctures throughout, partly 
concealed by the flat grey scales; the black scales more or^ 
less raised, and a row of erect pale and black scales along * 
the margins of the eyes. Rostrum stout, rather strongly 
curved, rapidly narrowing from the base to the insertion of 
the antennas (well behind the middle), then gradually 
widening to the apex, which is about as broad as the base { 
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the basal third with coarse shallow punctafcion and sparse 
erect scales, but without any median carina; the apical 
portion shining and with scattered strong punctures. 
Antenna testaceous ; the two basal joints of the funicle 
subequal, the basal joint of the club shorter than the rest 
together. Prothorax very nearly as long as broad, mode¬ 
rately rounded at the sides, broadest behind the middle, 
much more narrowed in front and shallowly constricted at 
the apex; the base gently Insinuate, the apex strongly 
arcuate dorsally ; the dorsum closely aud strougly punctate 
throughout, without any median furrow or carina, the apical 
third being shallowly depressed below the level of the disk; 
the grey scales somewhat asymmetrically placed in the 
punctures and slightly concave. Elytra feebly rounded 
separately at the base, widest at the roundly rectangular 
shoulders, very gradually narrowed posteriorly, and rather 
broadly rounded behind, the actual apex being subtruncate; 
the dorsal outline gently convex, highest before the middle, 
the posterior declivity almost perpendicular, the apex pro¬ 
duced downwards, as seen from the side ; the dorsum so 
densely clothed with ovate imbricated scales that all the 
striae are completely obliterated, though their positions are 
indicated by the regular rows of recumbent scales arising 
from the punctures, which are not easily distinguishable 
from the general clothing; intervals 2 and 4 in the basal 
hall and intervals 6 and 8 throughout with a single widely- 
spaced row of narrowed flattened erect setae (mostly diprk), 
but in a common area between the middle and the top of 
the declivity the setae are replaced by numerous broad erect 
fan-like scales, those on the dark areas being usually black 
and the others whitish. Leys with pale scaling variegated 
with dark patches and with ciect scale-like pale setic. 

Length 3*9-4 mm., breadth 1*8 mui. 

Brazil: Bahia (G. Bondar ). 

Described from three specimens bred from stems of 
tobacco. 

The genus Collabismodes, Champ. (1905), as originally 
constituted, was monotypic, containing only a common 
Central-Aracrican species, V. gamma , Champ., but an 
examination of the four species referred by Champion (Biol. 
Ceat.-Amer,, Col. iv. pt. 4, pp. 49495) to the genus 
Euxenus , Fst.—namely, E. apicalis , Fst., E, subparallelm , 
Champ,, £. ovatipennis, Champ., and JS. rhombifer , Champ*,— 
shows that they must all be referred to CoUabUmmlM. 

* Faust describes his genus (Stott, ent. Ztg. 1896, pp. 47, 60) 
as having the tarsal claws free and the forehead as broad as 
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the rostrum ; whereas in the species mentioned the claws 
ure connate at the base and the forehead much narrower 
than the rostrum. 

I have not seen Euxenus posticus , Fst., which Champion 
cites as the genotype of Euxenus , and am therefore unable to 
say whether Faust’s description of the forehead and claws 
properly applies to it. I suspect, however, that this species 
will also prove to be inseparable from Collabismodes, and 
for this reason I refrain from suggesting a new name for 
Euxenus, Fat. (1896), which is preoccupied in Anthribidae 
by Euxenus , Leconte (187C). Collabismus cluniferus , Bob., 
must also be transferred to Collabismodes . 

Metoposoma porosum , sp. n. 

? . Integument dull black ; the head, rostrum, and pro¬ 
thorax bare, except for erect scale-like sette in the punctuies 
on the forehead and prothorax ; the elytra with dense 
cinnamon-brown scaling, with a common darker patch, 
shaped like an hour-glass, from the base to the top of the 
declivity, extending laterally at the base to stria 4, at its 
narrowest to stria 2, and posteriorly to stria 3, interval 1 
being almost bare from the base to the middle; the external 
margin bare throughout, and stria 9 also from the base to 
beyond the middle; a large irregular black patch below the 
shoulder, a large suboblong patch of dense black scales 
from behind the posterior callus to the apical margin, and a 
small common transverse patch at the actual apex ; the 
lower surface dull black with large, scale-like, yellowish setaj 
in the punctures ou the sternum and along the sides of the 
venter. 

Head convex, very coarsely punctate, and with a supra¬ 
ocular furrow ; the frontal fovea* large, oval, and very deep. 
liostrum stout, strongly curved, parallel-sided from the base 
to the middle, then gradually widening to the apex ; the 
dorsum convex and smooth, with two very irregular rows of 
punctures on each side, and a deep, coarsely punctate furrow 
above the aerobe. 1'rothorax transverse (6:5), rather 
strongly rounded at the sides, widest a little behind the 
middle, and not constricted at the apex; the base bisinuate, 
the apex much narrower, arcuate dorsally ; the dorsal out¬ 
line strongly convex, highest a little before the middle, and 
sloping much more steeply in front than behind ; deeply 
scrobieulate throughout, the uneven intervals finely 
shagreened and impupetate, with a very sinuous low median 
costa from the base to two-thirds; the squamiform set m 
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mostly dark, but on each side on a line with stria 3 a 
duplicated row of much broader pale setae from the base to 
the middle. Scutellum obovate, densely covered with over¬ 
lapping pale scales. Elytra oblong-ovate, separately rounded 
at the base, roundly rectangular at the shoulders, parallel- 
sided for only a short distance behind them, then gradually 
nairowing behind, the actual apices jointly rounded, but 
with a transverse junta-apical callus on each side covered 
with erect scales; the punctures on the dark diseal area very 
large and deep, each containing a horizontal scale, those in 
the pale areas much smaller and completely hidden by the 
scaling, without any sign of striatum, except the two external 
strm>, which do not coalesce, as they do m the genotype, 
M. funebre , Boh. ; the intervals bearing a single row of 
broadly spatulate, erect, seale-like seta*, which arc either 
dark brown or whitish and very unequally spaced in the 
rows. Leys with dense cinnamon staling, with a broad 
blackish ring near the base of each tibia ; the femora 
without a tooth. Venter: the three intermediate ventritcs 
each wdth a single transverse row of small punctures. 

Length 9-9*0 mm., breadth 4*2-4*5 mm. 

Brazil: Balua (G. Bondar). 

Described from three specimens bred from the trunk of an 
unidentified leguminous tree. 

M. funebre, Boh., is very similar to the present species in 
general facies and structure, but in addition to its smaller 
size and very distinctive coloration it differs as follows:— 
the prothoiax lacks the median costa and the punctures arc 
much smaller ; the scutellum is bare and transversely ovate; 
the elytra lack the large deep punctures (except m the lmsal 
half of stria 1), interval 3 bears a small elevation near the 
base and another behind the middle, the posterior callus is 
much reduced ; the femora hear a small obtuse tooth ; the 
punctures on the venter are large and deep, veil trite 2 (I) 
bears three transverse row's, etc. 

Cadost emus manihott , sp. n. 

<$ $ . Integument black, rather thinly clothed with 
brown scales, irregularly variegated with small groups of 
white and blackish scales ; the pronotum with a large 

longitudinal median patch of whitish scales on the basal 

half; each elytron with a smaller patch of smaller whitish 
scales at the base next the scutellum, aud another near 
the apex just behind the posterior callus, and a small 

patch of black scales at one-fourth from the base on 

interval 4. 
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Head with deep reticulate punctation and sparse pale 
HCiilcs ; the forehead very nearly as broad as the rostrum 
at the insertion of the antennae, with a deep median 
fovea. Rostrum rather dull, almost bare, with coarse, 
longitudinally confluent punctation and an obtuse median 
carina in the basal half, and with small separated punctures 
in the apical half which are appreciably finer in the ? . 
Antenna inserted just a little behind the middle in both 
sexes, red-brown; the scape rather strongly curved, 
impunctate, with a few* minute recumbent setae ; joint 1 of 
the fuuicle as long as but broader than 2, the remainder 
gradually diminishing in length, 6 as long as broad, 7 dis¬ 
tinctly transverse ; the club longer than the preceding five 
joints. Prothorax somewhat broader than long, slightly 
widening from the base to near the middle, thence rapidly 
narrowed to the apex, which is truncate dorsally and one- 
half the width of the base ; the basal margin bisiuuate and 
with a narrow margin for the reception of the base of the 
elytra ; the dorsum strongly convex in both directions, with 
coarse reticulate punctation and with an obtuse shiny 
mediau eariua, which is prominent only in the middle and 
gradually disappears in front and behind ; the pale median 
patch is formed of very broad overlapping scales, and on 
each side and in front of it is a wide area bearing narrower 
isolated dark brown scales, the exposed portions of the in¬ 
tegument being shiny; the pleurae densely covered with 
large overlapping buff scales. Sc ate Hum very much smaller 
than the cavity containing it, ovate, convex, bare, and with a 
variable transverse impression near the apex. Elytra widest 
behind the shoulders, which arc moderately prominent and 
rounded, gradually narrowing thence posteriorly, and with a 
deep ante-apical constriction ; the stria? with deep separated 
punctures, each containing a small oblong scale, and 
becoming obsolete near the apex ; intervals 9, 5, 7, 9, and 
the apical half of 1 sharply carinate throughout, the otheis 
flat, and the basal half of interval 1 bearing a row of 
separated granules in the $ only ; the scales much smaller 
than those on the pronotem, ovate, without evident setae. 
J,egs mottled with pale scales and with a denser band near 
the apex of the femora, which bear shallow rugulose 
punctures, the front pair having two small projecting teeth, 
and the posterior pairs onlv a single obtuse one ; the tibia? 
all sharply cariuate on tue dorsal edge, the frout pair 
broader than the others, more strongly curved on the dorsal 
edge, with the inuer edge bisiuuate, the apical siuuatiou 
being minutely denticulate in the £ only; the frout tarsi 
With much longer hairs iu the than in the ? . 
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Length 6*G~-7 # 8 mm., breadth 3*3-3*9 mm. 

Brazil: Bahia. 6 £ <J, 3 ? ? (G. Bondar). AVkst 

Africa : San Thorne^ Jsl., 1 <J (//. J . 

The larva* of this insect bore in the stems of manioc 
[Mamhot utdisaima). 

This species is nearly related to C . gramcollts, Pierce 
(1916), which attacks the same plant. But the latter insect 
differs, inter alia , in its much more shiny and sparsely 
punctate rostrum ; the pronotum is covered with large 
overlapping scales throughout and bears sparse suberect 
sotic, and the median carina is very sharp and continued 
right to the apex; the basal margin of the elytra is more 
prominent on each side of the scutellurn, and the carimr are 
much sharper, especially that on interval 3 ; and the 
posterior pairs of femora have a much sharper tooth and au 
additional small one. 

The insect has evidently been introduced comparatively 
recently into San Thome, whence we have received several 
other South-Americau Coleoptera, 


Coelostemus cariniceps i sp. n. 

S ? . Integument black, with rather dense light brown 
or brownish-grey scales, variegated with cream-coloured or 
greyish-white markings; the pronotum brown, with a large 
indefinite median creamy patch on the basal half; the flat 
intervals on the elytra light brown or brownish grey, with 
a small, but rather conspicuous, blackish patch at one-fourth 
from the base on interval 4, and a few indefinite small dark 
markings elsewhere; the carinate intervals mottled with 
irregularly alternating light and dark patches. 

Head with a strong curved shiny sinuous transverse ridge 
not far behind the eyes, the area behind it somewhat 
flattened and rugosely punctate, the interspaces being sub* 
granulate ; the forehead half as wide as the rostrum near 
its base, very coarsely punctate and with a distinct median 
furrow. Rostrum as in C. manihoti , sp. n., except that the 
median carina is much more prominent. Antenna also as 
in manihoti, but the club about as long as the six preceding 
joints. Pro thorax very like that of manihoti , but the median 
carina high and sharp, reaching the front but disappearing 
near the base, and the disk bearing scattered granules 
across the middle; the scales almost equally large and dense 
throughout, the granules beariug subrecumbent spat u late 
brown set®. Scutellum pear-shaped, elongate, bare, longer 
than that of manihotu Elytra more triangular than in 
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manihoti , being rather wider at the shoulders and rather 
more narrowed behind ; the carina} somewhat sharper, and 
interval 8 with a very short low carina at the base (confiued 
to the humeral prominence) ; interval 1 with a row of 
distinct granules on the basal half in the ? as well as the 
S ; the scale contained in the, punctures much narrower, 
linear. Leys : a second tooth present bn the front femora, 
feeble or absent on the posterior pairs ; the front tibia; 
bisinuate internally, the apical siuuation not denticulate in 
either sex. 

Length 8*7-9*6 mm., breadth t2-4*5 mm. 

Brazil : Bahia, 4 <$ $ , 4 $ ? (Heed). 

Superficially much resembling C. compemis , Germ., but in 
that species the forehead is very narrow ; the rostrum is 
much more slender and finely punctate, the scales on the 
of the pronotnm are narrowly separated, and the median 
carina reaches the base, the cariua on interval 8 of the 
elytra is longer, extending to one-fourth from the base, etc. 

Ccslosterntis notaticeps> sp. n. 

cJ ? . Head with rather sparse brown scaling and a large 
yellowish-white patch on each side adjoining the eye; the 
prothorax with dense brown scaling and usually with a 
rather indefinite, large, paler, diamond-shaped patch in the 
middle; the elytra with the flat intervals light brown, 
varying somewhat in tint, interval 4 with a small black 
patch at one-third from the base, and the carinate intervals 
variegated with brown, creamy-white, and a few black scales. 

Head coarsely but shallowly punctate, without any trans¬ 
verse carina, the surlace mostly finely sh&grcened, but some 
of the higher intervals between the punctures shiny ; the 
scattered scales a good deal broader than those of the two 
preceding species, and the scales in the pale patches much 
larger still; the forehead hardly as broad as the club of the 
anteimsB, with the median carina of the rostrum faintly con¬ 
tinued on it. Rostrum relatively rather stouter and shorter 
than iu C. tolmtui , Germ., and C. compemis , Germ, (the 
sternal furrow not reaching *he hind margin of the median 
cox®, as it does in those species), with coarse shallow 
shagreened punctures and a sharp median carina on the 
basal half, the spaced punctures on the apical half somewhat 
stronger in the <$ than iu the ? . Antenna with joint 1 of 
the funicle much longer than 2, 5 as long as broad; the 
club as long as the fuuicle. Prothorax much broader than 
long, subparallel-sided from the base to oue-third, then 
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roundly narrowed to the apex : the dorsum with rather 
shallow close punctation, all the intervals being dull and 
shagreened, and with a prominent median earnm that 
reaches the apex hut entirely disappears behind the middle ; 
across the middle is a transverse row of four small groups of 
low granules ; the broad scales for the most part concealing 
the integument, and with a few scattered broad sputulute 
suberect seta*. Elytra very similar to those of C. comprrnis, 
but proportionately shorter, with the carina? slightly lower, 
without any basal Carina on interval 8, and with the 
punctures distinctly larger and each containing a subcircular 
or broadly ovate scale ; interval 1 without granules in either 
sex. Legs with almost uniform, pale brown scaling ; the 
femora all bidentate ; the front tibia? marked!) Insinuate 
internally, and not denticulate in the ; the front tarsi 
of the <J without the usual longer haiis. Venter finely 
shagreened as in suleutus , and not shinv ns m compernis, 
much more sparsely punctate in the middle than usual ; the 
basal vent rite rather more closely punctate in the <$ than 
in the V . 

Length 7‘5-8*5 mm., breadth 4-4'o mm. 

Brazil : Bahia, 2 d <$ , 3 ? ? (G. Bondar ). 

Bred from the sterns of undetermined Kuphorhiaceous 
plants. 

The short second funicular joint of the antenna? is an 
unusual character in the rompernis group, as is also the 
absence of the fringe on the front tarsi of the d, though 
the latter character is but little developed in yranicoltis , 
Pierce. 

The following key may serve to discriminate the three 
species here described from some of their nearer allies ; but 
it must be noted that C. ioripes , Boh., and C. itieutellus , Pst., 
are known to me from description only :— 

1 (14). Eyes approximate; the forehead not or 

but slightly broader than the antennal 
club. 

2 (ft). Elytra with the carina on interval ft 

broadly, that on interval 5 narrowly 
interrupted not far from the base; 


the canim on iuterval 3 thickened and [(J821). 

elevated at the apex . toleatm, Uerm. 


ft (2). Elytra with the carina? on intervals ft and 
5 not interrupted, that on interval 3 not 
elevated at the apex. 

4 (11). Head with a transverse arcuate or un¬ 

gulate carina behind the eves. 

5 (6), Interval 6 on the elytra witli a short sharp 

carina at the apex only; the pectoral 
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furrow densely clothed with finely 
feathered scales; interval 1 on the elytra 
without granules in either sex; scales 
iu the middle of the metustcriium long’ 
and sotiform. 

<> (5). Interval (> without any cariiui at the apex ; 
the pectoral furrow bare. 

7 (8). Joints of the funicle with the clavute 

portion dull and shagrecned; the club 
about as long as or longer than the 
funicle; seaieh in the middle of the 
nietastenmm long and narrow ; interval 
8 on the elytra with an abbreviated 
Imsal carina ^. 

8 (7). Joints of the funicle smooth and shiny ; 

the club much shorter than the funicle ; 
scales in the middle of the met astern urn 
subcircular or very broad; interval 8 
without a basal carina. 

\> (10). Scales on the pronotum flat, entirely con¬ 
cealing the punctures as well as nearly 
all the interspaces (except the scattered 
granules) ; tne forehead much w ider 
than the apex of the scape . 

10 (0). Scales on the pronotum somewhat concave, 

obliquely implanted in the deep punc¬ 
tures, the into!spaces between which are 
not hidden, being narrow, shiny, and un¬ 
evenly elevated ; the forehead not widei 
than the ajmx of the scape . 

11 ( 0. Head without any transverse carimt. 

12 (Ki). Pronotmn without granules, its apical 

margin broadly but shallow 1 y Miniate; 
the antennal club shorter than the 
funicle; the hind tibwo broader than 
usual... 

Id (12). Pronotum with a transverse row of four 
small groups of granules across the 
middle, its apical margin gently arcuate 
dorsally; the antennal club as long as 
the funicle, joint 2 of the latter much 
shorter than 1 ; the hind tibi/e normal. . 

M (J). Forehead much broader than the antennal 
club. 

(1(1). Forehead as broad as the rostrum, which 
is scarcely dilated at the base; the pro¬ 
thorax widest at the base and aligntly 
narrowed to the middle, not granulate 
on the disk, and the intervals between 
the punctures covered by the dense 
•calmg; head without a transverse 
carina . 

1(1 (16). Forehead much narrower than the rostrum, 
which is distinctly widened at the hose ; 
the prothorax slightly widening from 
the case to near the middle, the in¬ 
tervals between the punctures granulate 


r<IH37). 

tardipeHy lJoh. 


RImM) 
(ontpcrnm, (tcim. 


(/run it oil is, Pierce 


i(18nr>). 

molistus, 1st. 


Ionp( Ho 



nott/ttecps* t Mp, n. 


|(1MM>). 
dim telfus, bst. 
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on part of the disk or more or lew visible 
between the scales. 

17(18). Head without a transverse carina; tkepro- 
notum scarcely granulate on the disk, 
the median Carina low and obtuse ; in- 
ten al 8 on the elytra not c&unatent the 
base, scales in the middle of the metu- 

sternum nanow... mum hot i, sp n. 

18 (17). Head with a prominent curved transverse 
carina; the pronotuin distinctly granu¬ 
late, the median carina sharp 
10 (20) Scales in the middle of the metastemum 
\ery narrow, setifonn ; the elvtia with a 
very short carina at the base of intmvul 
8; the forehead with a br>md median 


furrow ; length 8 6-10 mm. cartnuejw, sp n 

20(10). Scales in the middle of the metasteinum 
very broad or subcircular; the elvtra 
without any basal eurina on interval H, 
the forehead not sulcato; length 6 5-7 |(101<>). 

mm. f/roHuo/ht, Tnru 


XXVIII.— Variation of the Leptddsis of a Snale from 
S.E, Ana. By II. W. Parker, B.A. 

(Published by permission of the Trustees of the British Museum.) 

In 1913 Ruthven* urged the desirability of stating the 
average formula for the dorsal lepidosis of snakes. Unfor¬ 
tunately, when the material available is limited, a satisfactory 
average cannot be found, and, in consequence, specimens of 
the same species from a different locality and with a different 
scale-formula have been described as new. The variation in 
the dorsal scale-rows of Natria nuchaiis (Boulenger) de¬ 
scribed below illustrates the range of variation in one 
species. 

Ten specimens of this species were obtained from Ngoi 
Tio, Tonkin. They agree with Boulenger** original de¬ 
scription, but possess 17 scale-rows anteriorly, reducing to 
15 in front of the vent. This is the condition found in a 
specimen from Siulum Kaba, Upper Burma, described as 
Natrix leonardi hv Wallf. In addition, Colonel Wall \m 
recently presented to the British Museum another specimeu 
from the same locality, which he refers with some doubt to 

* Ruth vet), 4 Science.’ New York, xxxvii. 1013, p. 60. 
f Wall, Journ, Bombay Nat. liist, Soc, 1923, p. 400, 
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N. leonardi , pointing out that it possesses 19 scale-rows 
anteriorly, reducing through 17 to 15 before the vent. 

In these snakes the number of scale-rows round the neck 
is even ; a median dorsal row arises from the nuchal sulcus 
making the number of rows odd over the remainder of the 
body ; any further increase or decrease in the number of 
rows is # brought about by the insertion or dropping of a 
lateral row on each side. In the accompanying diagram the 
condition of the lepidosis is indicated pictorially for a number 
of snakes, the length over which 13, 15,17, and 19 scalr-rows 
persist being calculated as a percentage of the total length 
of the body. Where the insertion or dropping of the lateral 
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row is not coincident on the two sides, the length is calcu¬ 
lated from the auterior increase to the posterior redu^.on. 

From the diagram it will he seen that there is a complete 
gradational series between forms having 14 rows on the 
neck, increasing to 15 and reducing to 13, and forms with 
18 on the neck, increasing to 19 and reducing through 17 
to 15. The increase from 15 to 17 rows on the mid-body 
may be brought about by the insertion of lateral rows on 
the neck which persist on to the body, lateral rows on the 
body which do not reach the neck, or lateral rows on both 
neck and body. Expressed as formal® (an additional term 
being added to show the condition at the nuchal sulcus), the 
following conditions are present:—14 : 15 :15 :13, 14:15: 

Ann. de Mat}, N. Hint. Ser. 9. IV. xv. 20 
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15:15, 11:15:17:15, 10:17:15:15, 10 :17 :17 : 15, and 
18:1{): 19:15. In one specimen, where the lateral rows on 
the neck are dropped exactly where the mid-dorsal row 
commences, the formula is 10 : 15 : 15 ; 15. Two of the types 
of N. nucha Us show the same condition as is found in a 
mox*e pronounced state in the type of N. Iconardi, and the 
five specimens marked (a) from Kutaing Fu (of which three 
arc young and probably belonging to the same brood) show 
four different conditions. The conclusion is that N. nucha Li a 
and N. Iconardi are synonymous, and that the dorsal lepidosis 
can only be defined by two formulae—a maximum and a 
minimum. These, so far as is at present knowu, are max. 
18 :19:19: 15 and min. 14:15: 15 :13. 

The condition of an even number of scales round the neck 
is not coufined to nuchalis in the genus Nutrix , hut is also 
found in the closely allied species N. mviuhonis (Giinth.) 
from Formosa. Here the nuchal sulcus is rudimentary, and 
has hitherto been overlooked. On the nape the two dorsal 
rows of scales are slightly enlarged and arranged in pairs for 
a short distance, the suture between the members of each 
pair being perfectly straight and continuous with the suture 
in front and behind it. At the hind end of this rudimentary 
sulcus the mid-dorsal scale-row commences. The lepidosis 
in the five specimens examined is 14:15 :15 :15, or 16 :15 : 
15 :15 where a lateral scale-row on the neck is dropped at 
the same point at which the dorsal row commences. 


XXIX .—Notes on Lizards from the South Pacific Islands . 

By II. \V.’ Paekeu, B.A. 

(Published by permission of the Trustees of the British Museum.) 

Hu ring the examination of a large number of lizards, 
apparently of the species Lyyosoma cyanurum (Lesson), 
which were collected in the New Hebrides by Mr. «]. K. 
Baker, it was noticed that the number of subdigital lamella) 
under the fourth toe was frequently greater or less than the 
number assigned to that species. An examination of all 
the specimens in the British Museum seems to show that 
two distinct species with overlapping areas of distribution 
have hitherto been confused under this one name. These 
two species arc :— 
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(1) Lygosoma ( Emoa ) cyanurum. 

Scincus cyanurus , Lossou. Voy. * Coquille/ Zool. ii. p. 49, pi. iv. fig. 2. 

Eumvees lessonii (part.), I)um. Si Bibr. v. p. 054. 

Mabouya cyanura (part.), Gray, Cat. Liz, B.M. 1845, p. 96. 

Emoa cyanura , Girard, U.S. Expl. ExjM«d., Harp. p. 270. 

Mabuta baudinii (non D. & 14.), Gunther, l’roc. Zool. Hoc. 1874, 
p 290. 

jA/yosoma cyanurum (part.), Boulonjr. Cut. Liz. B.M. 1887, iii. p. 290. 

Lygosoma itnpar , Werner, Zool. Anz. 1898, p. 555. 

Lt/yosoma cyanurum , var. schauinslandi , Werner, Zool. Juhrb. S)st. 
xiv. 1901, p.384. 

P Lygosoma cyanurum , var. icemen, Vogt. Sitzungsber. Ges. naturf. 
ireundo, Iierliu, 1912, No. 1, p. 5. 

Scales in 24-80 rows round the middle of the body; sub¬ 
digital lamellae 56-76 under the fourth toe. In a small 
percentage of specimens the light vertebral stripe lies on a 
single row of scales as described by Werner for Lygosoma 
impar. Other characters as in Boulenger’s description. 
One hundred and eighty specimens have been examined, 
with a rauge from the Trobriand aud Admiralty Islands 
eastwards to Pitcairn Island and northwards to liawau. 

(2) Lygosoma (Emoa) lessoni . 

Tiligua cyanuroj Gray, Ann. Nat. Hist. ii. 1838, p. 289. 

Eumeces lessonit (part.), Dura. A Bibr. v. p. 654. 

Mabouya cyanura (part.), Gray, Cat. Liz. 15.M. 1845, p. 96. 

Etiprepes cyanurus, Stuind. Novara Kept. p. 44. 

Euprepcs kordoemwt , Meyer, Mon. Berl. Acad. 1874, p. 133. 

Eupvejxu r (Mabuya) beccurii, Dorm, Ann. Mus. Genova, vi. 1874, 
p. 368, pi. xi. tig, D. 

Euprejvs ( Mabuya) cyanurus, Doris, loc. cit. p. 338. 

Lygosoma cyanurum (part.), Bouleng. Cat. Liz. B.M. 1887, iii. p. 290. 

Scales in 26-34 rows round the middle of the body ; sub¬ 
digital lamellae 83-45 under the fourth toe ; other characters 
as in Boulenger's description. Eighty-two specimens have 
been examined, with a range from Celebes through the * 
Moluccas, New Guinea, Admiralty and Solomon Islands to 
the New Hebrides. 

In specimens from the same locality the number of longi¬ 
tudinal tubules running towards the posterior margin of the 
ostcoderms is higher, on an average, in L. cyanurum than in 
L. lessoni . This character, correlated with the lesser number 
of scale-rows and correspondingly larger scales of L. cya~ 
nurum , is of no diagnostic value, but serves to emphasise the 
distinctness of the two species. The subdigital lamelhe are 
structurally alike in the two species, and, under the distal 

. 20* 
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phalanges, similar iu size; proximally, however, those of 
L. cyanurum become very narrow and almost blade-like. 
In counting the lamellae, those on the sole of the foot are 
included, from the point at which they attain the same 
width as those beneath the toe. 

Names have been placed in the synonymy of one species 
or the other according to the locality from which the original 
specimens were obtained. Lesson's specimens from Tahiti 
arc outside the range of the western form. Dumeril and 
Hilmm's specimens, from the t% Oceanic Islands , J99 probably 
belonged to both species, but their name is here restricted 
to the western one. 

L. cyanurum , var. wernert , Vogt, is included under 
L . cyanurum with some doubt, as no specimens from the 
Manana Islands have been examined. 


XXX .—A Collection of Reptiles and Bat rue limns from Tonkin . 

By H. W. Pakkkr, B.A. 

(Published by permission of the Trustees of the British Museum.) 

Tine collection described below was made, under the direction 
of the Trustees of the Percy Siadeu Trust and Hodman 
Exploration Fund, by Mr. Herbert Stevens m the basin of 
the lied ltiver. It is of interest because the known geo¬ 
graphical range of several species is considerably extended 
and the fuunistic relationships of the different areas are 
unusual. The individual specimens, also, are sometimes of 
interest. The specimens were collected in three localities : 
Bao-IIa and Thai-Mien in the low-lying ground of the river 
basin, and Ngoi Tio ou the Col des Nuages at un altitude 
of from 4 500 to 6500 feet. 

The following is a list of the species collected in each 
locality, and for each species its distribution through the 
eouutiics immediately surrounding Tonkin is indicated. 
Keeords from the island of Uaimiu have been included 
under the head of S. China:— 

Bao-Ha (230 ft.). 

Lackktilia. 

1. Hemidactylus frenatus, Dum. & liibr. 

S. China, Siam, Burma, Assam, and Aunatn. 
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2. Mabuia stamensts (Gunth.). 

S, China, Siam. 

3. Mnhnia mufti fascia fa (Kuhl). 

8. China, Siam, Burma, Assam, and Annum. 

Ormnr\. 

4. Nafrir snbminiatus fSrhle^,)* 

S. China, Siam, Burma, Assam, and Annum. 

n. Zamvnis tarras (Schlrg.). 

S. China, Siam, Burma, Assam, and Annum. 

0. Coluber radial us, Schley. 

S. China, Siam, Burma, Assam, and Annum. 

7. Coluber pensions, Blyth. 

S. China, Siam, Burma) nml Assam. 

8 f fry aphis prnsinns, Buie. 

Siam, Burma, A^am, nnd Annum. 

0. Bun yams fa seta t us (Sohririd.). 

8. China, Siam, Burma, Assam, and Annum. 

BATRACttlA. 

10. Rana macrodon , Dum. & Bibr. 

Siam and Annam. 

11. Microhyla pulchra (Hallow). 

S. China and Siam. 

12. Bu/o melanos(ictU8 } Schmid. 

5. China, Siam, Burma, Assam, and Armam. 
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Thai-Nien (300 ft.). 

L\ckktilia. 

13. Acantuoiaura lamnidentata , Bouleng. 

S. China, Siam, and Annam. 

Two specimens were obtained, and in both the single large 
scale which covers the tympanic area in this genus is broken 
up into smaller scales, the largest of which is not larger 
than one of the supraocular*. In this respect the specimens 
approach the; genus Japalvra , Gray, but in other respects 
are quite normal. 

14. Calotes emma, Gray. 

S. China, Siam, and Assam. 

15. Physignathuk mentager (Gunth.). 

S. China and Siam. 

10. Mabuia siamenris (Giinth.). 

S. China and Siam. 

17. Mabuia multifasciata (Kuhl). 

S. China, Siam, Burma, Assam, and Annam. 


OphIdia. 

18. Python molurus (Linn.). 

S. China and Assam. 

19. Natrix percarinatus (Bouleng.). 

S. China. 

20. Natrix stolatus (Linn.). 

S. China, Siam, Assam, and Annam* 

21. Natrix subminiatus (Schleg.)* 

S. Chiua, Siam, Burma, Assam, and Aunam. 
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22. Zmnenis moi , M. Smith. 

Annan). 

This species lias hitherto been known from a single speci¬ 
men. The present one differs from the type in the follow in 
respects :—Upper labials 5 and 0, and lower labials 0 and 
fused on both sides. Ventral shields 170; subeaudals i)(\. 

23. Zamenis korros (Schleg.). 

S. China, Siam, Burma, Assam, and Aanam. 

2k Dendrophwpictus (Omel.). 

S. China, Siam, Burma, Assam, and Annum 

25. Calamaria septentrional is , Bon long. 

S. China. 

2G. llypstrhina plumbea (Boie). 

S. China, Siam, Burma, Assam, and Annam. 

27. Dipsadomorphun mn/iimacu/atus (Boie). 

S. China, Siam, Burma, Assam, and Annam, 

28. Dry aphis prasinus % Boie. 

Siam, Burma, and Assam. 

Batracuia. 

21). Rana tigiina prmthcrina (Fitz.). 

S. China, Siam, and Burma. 

30. liana limborgit , Selater. 

Siam. 

31. Rana limnoclwris , Wicgm. 

S. China, Siam, Burma, Aimm, and Annam. 

32. Rana guentheri, Bouleng. 

S. China and Aunam. 
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3*3, Rana erythrew (Sclileg.). 

S. China, Siam, and Annam. 

34. Rhacophorus leucomystax (Gravenh.). 

S. China, Siam, Burma, Assam, and Annam. 

35. Mtcrohyla ornata (Dura. & Bibr.). 

S. China, Siam, Burma, Assam, and Annam. 

36. Mtcrohyla pulrhra (Hallow). 

S. China and Siam. 

37. Rufo melanosticlus, Sell mud. 

S. China, Siam, Burma, Assam, and Annam. 

Col des Nuages, Ngoi-Tio (4500-6500 ft.). 
Lacertilta. 

38. Acanthosaura larnnidentafa , Bouleng. 

S. ('lima, Siam, and Annam. 

Ophidia. 

39. Natrix vuchulin (Boulcng.). 

S. China and Burma. 

40 Ntttrue pvreannatm (Bouleng.). 

S. China. 

The ten specimens in this collection agree with the type, 
except that occasionally four (instead of three) posroculars 
are present in addition to the small subocular. Ventral* 
139-147; subcaudals 72-84. 

41. P&mdoxcnodon maert/pe (Blytli). 

S. China, Siam, Burma, Assam, aud Annam. 

42. Coluber mandarinue , Cantor. 

S. ( hina. 
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43. Coluber taniurus (Cope). 

S. China, Siam, Assam, and Annara. 

44. Coluberfrenatus (Gray). 

This species had hitherto only been recorded from the 
Khasi Hills, Assam. The present male specimen agrees in 
all respects with the types (females) except in the higher 
number of subcaudal shields and its larger size. VeutraU 
205 ; subcaudals 115, Total length 141 cm.; tail 46 cm, 

45. Ambhjcephalus hamptoni , Bouleng. 

Hitherto only known from a single specimen from Mogok, 
Upper Burma. The present specimen is a mature female 
and differs appreciably from the type, but does not appear 
to be specifically distinct. Temporals 2 -f 3 (instead of 1 «+ 2) 
and first pair of lower labials in contact behind the 9ym- 
physial. Veutrals 195 ; subcaudals 96. 


Batrachia. 

4 j. Ran a limnocharis , Wiegm, 

S. China, Siam, Burma, Assam, and Annam. 

47. Rana andersoni , Bouleng. 

S. China. 

48. Rhacophorus leucomyntax (Gravcnh.). 

S. China, Siam, Burma, Assam, and Annam. 

49. Jh/fo melanosiictns , Schneid. 

S, China, Siam, Burma, Assam, and Annarrt. 

50. Hyla annectens (Jerdon). 

S. China and Assam. 

As may be expected from its geographical situation, the 
fauna is essentially Chinese ; thirty-two of the thirty-eight 
species in this collection have previously been recorded from 
China. There is, however, an appreciable difference between 
the faunistic relationships of the high and low ground. 
]£ighty-four per cent of the species found only in the low 
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ground arr known from Siam, whereas only twenty-five per 
cent, of those from the high ground occur there. Tim 
following table summarises the distribution of the species 
from the two areas:— 



Spp. confined to 
low ground. 

Spp. confined to | 
high ground. ! 

1 

Total number collected . 

25 

8 i 

Spp known from China . 

2-H=!>2 7 0 - 

I 

Spp. know n from Siam .. 

21=84°/,. 

2=2 r, 7, j 

Spp known from Siam, but not 
Burma or Assam .. 

i 0=24 

0 

Spp. known from Burma or 
Assam, but not Siam . ... 

I 1-4*/.. 

4 = 00 7.- 

1 


Thus, so far as one can judge from a single collection, 
the fauna of the low-lying districts Ileal's a strong relation¬ 
ship to that of Siam, whilst the more scanty fauna of the 
high ground is more closely related to that of Burma and 
Assam. 


XXXI .—Papers on Oriental Carabidee.—XV. 

By II. E, Andukwes. 

Nebriini. 

Nebria eleyans , sp, n. 

Length 12 0-15 0 mm.; width 4*25-5*25 mm. 

Black, with two widely separated red spots on the head ; 
palpi brown, antennae and legs piceous. 

Body winged. Head flat, wide, moderately shiny, with a 
fairly deep impunctate constriction behind eyes, surface 
minutely and sparsely punrtulate, some fine longitudinal 
strive at sides, frontal fovete obsolescent, clypeus slightly 
emarginate, uneven in front, suture fine but distiuct, labrum 
transverse and emarginate j gala with a row of setco on each 
side, mentuni with a broad, faintly notched tooth, antennae 
rather slender, reaching middle of elytra, joint 2 of labial 
palpi bisetose. Prather aw cordate, moderately convex, trans¬ 
verse, not very much wider than head, widest at a fourth 
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from apex, extremities truncate, base bending backwards at 
sides close to angles, distinctly narrower than apex, which 
is unbordered, sides with a narrow but strongly reflected 
border, the front lateral pore on the margin, causing a 
distinct break in outline, strongly rounded in front, sharply 
contracted behind, and sinuate just before hind angles, 
which project a little backwards and are consequently slightly 
acute, front angles rather advanced but rounded ; median 
line shallow, extending between the two transverse impres¬ 
sions, which, with the basal fovea?, arc deep; disk smooth, 
sides slightly and minutely striate-punctate, moderately 
punctate along the course of the transverse impressions and 
in the foveae and marginal channels. Elytra elongate-ovate, 
moderately convex, rather strongly narrowed towards base, 
with sloping shoulders, quite half as wide again as prothorax, 
three-fourths as long again as wide, widest at two-fifths from 
apex, a narrow reflexed border, slightly sinuate behind 
shoulder and again before apex ; fairly deeply striate-punc¬ 
tate, both strife and punctures fainter on apical third, 
intervals smooth, moderately convex in front, flat behind, 
apex of 4-8 only slightly raised, I without pore at base, 
3 with about half a dozen setiferous pores adjoining stria 3. 
Sternum : prosternal process not bordered, metepisterna 
moderately long. Venter : the segments with two or three 
setae on each side, placed close together, apical segment £ 
with one, ? with two marginal setae on each side. Legs : 
tarsi glabrous on upper surface, protarsi $ with two dilated 
joints, joint 4 of metatarsi produced beneath. 

Allied to N. desgodinsi, Oherth., and N. himalayica, Bates. 
Distinguished from the former by the form of the elytra, 
which are distinctly dilated behind, and by the absence of a 
setiferous pore at the base of the elytra. From himalayica 
it may also be known by the form of the elytra, the strife 
of the elytra less convex, evanescent at apex and with a less 
conspicuous caiina, ventral segments with only two or three 
set* on each side instead of five or six. 

United Peovinces: Kumaon, West Almora division, 
Sunderdhunga, 8000-12,000 feet ( H . G. Champion). Type 
in the British Museum. This is the species referred to by 
Mr. M. Biiuninger as ? himalayica, Bates (Kol. Rundsch. 1923, 
pp. 131 and 138). 

Nebria pindarica , sp. a. 

Length 12*5 mm.; w idth 4*5 mm. 

Black; palpi, antenneo, apex of femora, tibitt, and tarsi 
nieeoua. 
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Body (apparently) apterous. Head rather narrow, mode¬ 
rately constricted behind eyes, surface nearly smooth, with 
a few irregular light scratches, two widely separated small 
red spots ou vertex, frontal fovea* obsolete, clypeus lightly 
emargiuate, depressed in front, labrura truncate ; gula with 
a row of setae on each side, tooth of raentnm distinctly 
notched, joint 2 of labial palpi bisetose, antenuae slender, 
reaching middle of elytra. Prothorax cordate, moderately 
convex, a little transverse, not much wider than head, 
extremities truncate, base a little narrower than apex, sides 
with a narrow reflexed border and a single lateral seta within 
the border rather before middle, moderately rounded m front 
and sinuate behind near the angles, which are right, front 
angles slightly advanced, not quite touching neck; median 
line very faint, transverse impressions deep and with the 
lateral channels rather indistinctly rugose-punctate, dink 
with some faint cross-atriation. Elytra flat, elongate-ovate, 
rather strongly dilated behind, widest behind middle, two- 
thirds as w ide again as prothorax, and as much longer than 
wide, shoulders very sloping, separately though ratlu r 
sharply rounded at apex, border narrow and reflexod, faintly 
sinuate behind shoulder; striae punctate, very lightly im¬ 
pressed, except close to base, and evanescent at sides and 
apex, intervals flat, without any apical carina, 1 with a pore 
on left side only, 3 with four small pores on left elytron, two 
on right. Sternum with some slight pUncturation at sides, 
prosternal process very vaguely bordered, metepUterna 
about half as long again as wide, renter: the segments 
with 3 to 5 setno on each side, apical segment ( $ ) with two 
setae on each side. Leg*: tarsi glabrous, joint 4 of meta¬ 
tarsi obliquely truncate at apex and strongly produced 
beneath. 

United Provinces : Pindar Valley, 8000-11,000 feet, 
1 ex., ? (H. G. Chamjnon). This type will be placed in the 
British Museum. 

Though allied to N. oxyptera 7 Dan., the new species seems 
to fall within the definition of the suhgenus Nehriola , and 
is near to both N. mellyi , Gebl., and N . masrina, Andr. The 
presence of two setae only on the iuuer margin of joint 2 of 
the labial palpi instead of three is unexpected; further 
material is required to ascertain whether this is normal or 
accidental. The species is extremely like tnatrina , but a 
little smaller; neck with a much more evident constriction, 
piothorax rather narrower and with blunter kind angles, 
elytra with even more sloping shoulders, the stria much 
finer and more evanescent at sides and aoex. no carina at 



Mr. II. E. Andrewes on Oriental Carabidae. 309 

npex, interval 3 with some punctures, joint 4 of metatarsi 
less produced. 

JS ebria cameroni , sp. n. 

Length lO’fi-ll’O mm. ; width 4 •3-^*5 mm. 

Testaceous-red ; palpi, joints 1-t of antennae and legs 
(except tarsi) flavous ; a triangular spot towards apex of 
each elytron, its base running along the middle of interval 8, 
its apex touchitig stria 2, and a large patch on the under¬ 
side, including nieso- and metasternum, with their episterna, 
base of ventral suiface narrowly, and meso- and metaeoxse 
black. 

body winged. Head flat, wide, and dull, neck iuflated, 
with hardly a trace of constiiction, smooth, a few' fine striae 
near eyes, frontal fovea; obsolescent, clypeus slighth emargi- 
nate, finely rugose, suture arcuate, \ery fine, labrum rather 
narrow, distinctly emarginato ; gula with a row of four 
setie on each side just behind suture of mentum, which 
has a deeply notched tooth, joint 2 of labial palpi trisetose, 
antenme stout, hardly reaching middle of elytra, joint I 
with a single seta. Prothorax cordate, moderately convex, 
strongly transverse, much wider than head, widest rather 
before middle, base bisinuate, a little narrower than apex, 
which is distinctly emarginate, its sides only bordered, sides 
a little explanate, with a narrow reflexed border, darker 
than disk, strongly rounded in front, sharply contracted 
behind, sinuate at a fifth from base, front angles slightly 
rounded, touching neck, hind angles rather acute and pro¬ 
jecting laterally ; median line fine, reaching extremities, 
transverse impressions and basal fovea; all fairly deep, the 
fovx ae curved and produced a little on to disk, apical and 
side margins finely, base rather rugosely punctate, the disk 
smooth, but dull. Elytra rather flat, short, and wide, with 
square shoulders, about half as wide again us prothoiax, and 
rather more than half as long again as wide ; sides parallel, 
with narrow hardly reflexed border, very faintly sinuate 
behind shoulder and near apex ; deeply punctate-striate, the 
striae not effaced behind, intervals smooth, shiny, and convex, 
the apex of 4-8 raised into a short carinn, 1 with a pore at 
base, 3 with two (sometimes three) pores, not far apart and 
*abouta third from apex. Sternum : meso- and metepisterna 
pum tate, latter moderately elongate. Venter : the segments 
with a single seta on each side, anal segment c? ? with two 
setae on each side. Legs i tarsi rather strongly pubescent 
ou upper surface, protareii with three dilated joiuts, meta- 
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tarsi with joint 4 obliquely truncate at apex and slightly 
produced beneath. 

United Pkovinces: Mussoorie, Raj pur, Arni Gad (Dr, 
M. Cameron ) ; Delira Dun (Dr. M. Cameron and S. JS r . 
Cfiatterjee) ; Siwalik Hills, Mohan Rau (Dr. M. Cameron) 
(all Forest Res. Inst.) ; West Alraora (//. G. Champion). 
Type in the British Museum. 

The species is widely different in appearance from any 
other known at present from India. Superficially like S. 
pulcherrima, Bates, from China and Japan, it is more nearly 
allied to the South European JV. testacea, Oliv. From the 
latter it differs in the less cxplanale margins of the pro¬ 
thorax, with very narrow brownish border, wider elytra, with 
very square and more rounded shoulders, and much deeper 
striae. 

Nebria aborana , sp. n. 

Length 11’0-12*0 mm.; width 4*5-5*25 mm. 

Black; front of head (above and beneath), palpi, and 
antenna; ferruginous ; epipleunc and apical border of elytra, 
venter, and legs (knees and tarsi darker) testaceous. 

Body winged. Head wide, smooth, not contracted or 
constricted behind, finely striate near eyes, a few punctures 
at sides behind, labrum a little advanced at middle, clypeus 
truucate, suture very fine, frontal impressions shallow, tooth 
of mentum clearly notched, submentum with a row of 4 sette 
on each side, joint 2 of labial palpi 3-setose, antenna; 
slender, reaching middle of elytra. Prothorax convex, 
cordate, transverse, considerably wider that head, base 
Insinuate, hardly uarrower than apex, sides rather widely 
explanate, border narrow and very little reflexed, the front 
seta within it, strongly rounded in front and contracted 
behind, hind angles right and projecting a little laterally ; 
median line fine, transverse impressions deep, basal fovefc 
deep and elongate, disk smooth, the impressions, sides, and 
base punctate. Elytra rather short and wide, with square 
shoulders, apex narrowly rounded, sides very gently rounded, 
barely half as wide again as prothoiax, a little more than 
half as long again as wi^e; stria; deep aud finely crcnulate, 
not much shallower behind, stride long ; intervals smooth 
and convex, 1 with a minute pore at base adjoining stria 1, 
3 without pores, apical carina not much raised. Micro- 
sculpture of elytra with moderately transverse meshes. 
Sternum punctate at sides, prosternal process bordered, 
metepisterna fully half as long again as wide. Venter 
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punctate at sides of base, segments with a single seta on 
each side. Ley* : tarsi pubescent on upper surface, pro¬ 
tarsi cJ with 3 dilated joints, joint 4 of metatarsi not 
produced beneath. 

Assam : JNaga Hills, 40(X) feet (S. N. Chutterjee —Forest 
lies, lust.), 4 ex. ; Banks of Dihong lliver, Janakiuukh, 
000 feet (Dr. S. IV. Kemp, Abor Expedition, Ind. Mus,), 
2 ex. The type is in the British Museum. 

Closely allied to the group pulcherrima, Bates— pvlchrior , 
Maindr.,— bourderyi , Maindr.,and perhaps only a local race. 
In coloration it is very different from all of them, and 
another striking difference is the depth and length of the 
basal foveas of the prothorax. Compared with pulcherrima 
the head is narrower, the prothorax more stiongly rounded 
in front and sinuate behind, the elytra a little more deeply 
striate, the outer striae (5 to 7) especially being evidently 
deeper. 

Nebna cinctella, sp. n. 

Length 11*0-12 0 mm. ; width 4*75-5 0 mm. 

Flavous, tarsi and apical joints of an ten me a little darker; 
elytra black and rather shiny, with the border to stria 8 
and the apex (rather widely) flavous; a considerable black 
area on the underside, including base of prosternum, rueso- 
arnl metasterna, with their episterna, coxas, and base of 
venter. 

Body winged. Head wide and rather flat, neck without 
constriction, surface nearly smooth, fovese shallow, the 
suture slight, ending at each side in u small pore; gula with 
two setee on each side near buccal fissure, tooth of mentutu 
clearly emarginate, joint 2 of labial palpi trisetose, antennae 
reaching middle of elytra. Prothorax cordate, transverse, 
clearly wider than head, base bisimi&te, a little narrower 
than ajpex, sides with a narrow, slightly reflexed border, the 
seta within it, moderately rounded and siuuate some little 
way befoie base, hind angles right and sharp ; median line 
fine, transverse impressions deep, surface smooth on disk, 
margins finely rugose-punctate, basal area more coarsely 
punctate. Elytra rather short and wide, with square 
shoulders, border barely sinuate, apex uarrowly rounded, 
more than half as wide again as prothorax, and about half 
as long again as wide; sides nearly parallel, with 
narrow border; striae deeply punctate-striate, the striole long, 
intervals smooth and rather shiny, the cariua at apex not 
at all sharp, a small and ill-defiued puncture at base of 1, 
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interval 3 impunctate in one example, while in the other 
there are two punctures on the left elytron, one on the right. 
There is a microsculpture of moderately transverse meshes 
(on average about twice as wide as long), finer on the 
prothorax than on the elytra. The metepmterna are half os 
long again as wide, venter with 1 or 2 seta? on each side, 

protarsi with 3 dilated joints, joint 4 of metatarsi not 
produced beneath. 

United Provinces : Dchra Dun, Mothronwala (Dr. M . 
Cameron ), 2 ex., £ ? . The type is in the British Museum. 

In appearance this species is extremely like N. bourderyt , 
Maindr., from Yunnan, but it is much more closely allied 
to N. xanthacra , Chaud. Though differing altogether m 
coloration, it agrees very nearly with the latter species in 
size and shape. The elytra are rounded at apex instead 
of sharply pointed, the striae more deeply punctate-striate 
and the intervals more convex ; the carnui at apex is not so 
sharp, and the punctures on intervals 1 and 3 much reduced. 
The microsculpture consists of trausverse instead of lsodia- 
metric meshes. 

Ntbria xanthacra^ Chaud. Bull. Mosc. 1850, ii. 423. 

Var. nigricollis, nov. 

In the typical form the prothorax is brown, and in 
Mr. Breit’s var. apicalie (Col. iiundsch. 1911, 1(50) it is 
yellowish red. In other specimens from the Himalayas it 
is entirely black, and for these 1 propose the above name. 

Leistus nivitm, sp. n. 

Length 9*0 mm.; width 3*0 ram. 

Piceotis-black ; mandibles, palpi, joints 2-11 of antennas, 
apex of femora, tibia?, and tarsi testaceous.red. 

Head relatively narrow, rather convex, strongly con¬ 
stricted behind eyes, nearly smooth, but rather dull, one or 
two minute punctures behind eyes, clypeus and sides of front 
minutely rugose, clypeus truncate in front, suture fine, 
curved, labrum wide, arcuate in front, mandibles very short 
in front of lateral dilatation, four bristles at base of ineutum, 
arising from minute tubercles, piocess at base of subineutum 
also with four bristles, squama palpigcra with two long 
bristles, one terminal and one just below it, both directed 
iuwards. Prothorax convex, transverse, considerably wider 
than head, widest a little before middle and aliout equally 
contracted at extremities, base truncate, apex slightly 
eraargmate, sides moderately explanate, bordered only in 
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front, strongly rounded in front, sinuate a little before hind 
angles, which are right and very sharp ; median line fine, 
hut well marked in middle, transverse impressions and 
basal foveae deep, surface smooth but with some very fine 
transverse stria?, base and apex coarsely but sparsely 
punctate, explanate margin uneven rather than punctate. 
Elytra elongate-oval, moderately convex, nearly half as wide 
again a» prothorax, with narrow reflexed border, base with 
well-marked border, which forms almost a tooth at its 
junction with side-border, sides faintly sinuate before apex; 
deeply punctate-striate, the punctures not very large, the 
outer stria? rather faiut towards apex, intervals convex, 
smooth, 3 with five pores, evenly distributed, the hindmost 
quite close to apex. Sternum : sterna (except middle of 
metasternum) and episterna coarsely punctate. Venter 
coarsely punctate at base, segments with a seta on each side 
of middle line, anal segment in ? (the only sex known) 
with two seta* on each side. 

The new species will easily be distinguished from L. indus, 
Tehitch., by its piceoua colour, the presence of four bristles 
(instead of two) at base of meuturu, and elytra! interval 3 
with five pores instead of three. From L. c ham pit mi , Andr., 
it differs in the presence of four bristles (instead of f>) on 
the submentum, disk of prothorax impunctate, and apex 
of elytra without earina. 

Kashmir; Dusu. The unique type (?) is in my 
collection, and 1 am indebted tor it to Air. M. Baunniger, 


XXXri .—A new Eel of the Genus Congromurtcua from 
Tobago , with Notes on C. baleuriea and C. opisthophthal- 
rauB. By J. it. Norman. 

(Published by permission of the Trustees of the British Museum.) 

Congromurana guppy i, sp. n. 

Depth of body about 17 iu the total length, length of 
head (to upper angle of gill-opening) about in distance 
from gill-opening to vent, and 6£ in total length. Tail 
more than 1} as long as rest of fish. Snout projecting 
beyond mandible for a distance almost equal to diameter 
of eye. Anterior nostril without tube, placed near tip of 
snout; posterior in front of pupil of eye. Diameter of eye 
twice in length of snout, and 9 in head. Mouth rather 
large, the gape extending to below posterior border of eye* 
Teeth bluntly conical or granular, in moderately broad 
Ann. & Mag , N. Hist. Ser. 9. VoL xv, 21 
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bands In the jaws, those of the outer series largest; prae- 
maxillary patch of teeth separated from those on vomer by 
a transverse groove which receives the tip of the mandible ; 
no teeth on shaft of vomer. Origiu of dorsal immediately 
above upper angle of gill-opening. Pectoral m length of 
head. Brownish above, silvery white below ; anterior parts 
of vertical fins pale, with a dusky margin, posterior parts 
blackish. 

A single specimen, 950 mm. in total length,from Tobago; 
collected and presented to the British Museum by Mr. P. 
Lechmere Guppy. 

This species differs from C. opisthophihahnut, Ranzani, ip 
the strongly projecting snout and much longer tail; it may 
be distinguished from C. prorigcra , Gilbert, chiefly by the 
shorter bead, larger mouth, and more posterior origiu of 
dorsal flu. 

Jordan and Evermann * have expressed some doubt as to 
the identity of the American C. opi&thophthalmus , Ranzani, 
with C. balearica , De la Roche, from the Mediterranean. 
These species have been united by most authors, but 
no direct comparison of material from the two localities 
appears to have been made. X have examined five specimens 
from different localities in the Mediterranean, and seven 
specimens from Cape Frio, Brazil, and conclude that these 
species may be regarded as distinct. C. oputhophthahnu* 
may be distinguished chiefly by the longer tail aud by the 
somewhat larger eye, as shown by the following measure¬ 
ments :— 


Locality, 

B 

B 

c. 

D. 

E. 

Nice . 

822 

48 

105 

169 

106 

Malta. 

207 

42 

97 

108 

85 

do. 

364 

61 

128 

100 

9-7 

Algiers . 

800 

44 

90 

167 

0 

Bpulato. 

275 

42 

86 

147 

8*2 

Brazil... 

'286 

42* 

76 

163 

8 ’ 

do. 

253 

88 

70 

146 

75 

do. 

246 

38 | 

60 

139 

8 

do .... 

244 

38 

00 

140 

6 

do... 

220 

35 

60 

126 

7 

do. 

214 

m 

66 

124 

7*6 

do. ............ 

175 

29 

47 ! 

09 

0 


A. as total length; B, m length from snout to gill-opening; 0. m 
length from gill-opening to vent; D. » length from vent to tip of tail; 
E » diameter of eye. A11 measurements in millimetres. 

—- ---- -- 

♦ Bull. U.S. Nat. Hus. xlvil pt, i, m, 
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XXXIII. — Two new Cyprinoid Fishes of the Genus Barbus 
from Nyasaland and Siam, By J. R. Nokman. 

(Published by permission of the Trustee* of the British Museum.) 

Barbus choloensis. 

Depth of body 3 to in the length, length of head 
33 to 3f Snout equal to or a little longer than diameter 
of eye, which is 3 £ to 4 in length of head ; iutcrorbital 
width about 3. Mouth small, terminal, the maxillary 
extending to below nostrils or slightly beyond; two 
barbels on each side, anterior J to J diameter of eye, 
posterior j 7 0 to 1£; fold of lower lip interrupted. Scales 
radiately striated, 28 to 30 in a longitudinal series, 9 or 10 
between origin of dorsal and root of pelvic, 14 round 
caudal peduncle, Dorsal III 8, equidistant from anterior 
border or middle of eye and base of caudal; third ray a 
serrated spine, g to f length of head; free edge of fin 
a little concave. Anal III 5. Pectoral $ to J length of 
head, not reaching pel vies, which are below anterior half 
of dorsal. Caudal peduncle nearly twice as long as deep. 
Brownish above, a dark network at edges of scales; a 
blackish lateral band on posterior half of body. 

Twelve specimens, 55 to 130 mm. in total length, from 
Nyasaland (Nswadsi River, Cholo, 2700 feet); collected 
and presented to the British Museum by Mr. Rodney C. 
Wood. 

Near B . wellmani , Boulenger, from Angola, which is 
more slender, has a longer maxillary, extending to below 
edge of eye or beyond, and a shorter caudal pedunolc, 
which is surrounded by 12 series of scales. 

Mr. Weed’s collection also coutaina a specimen of Barbus 
Mamba, Keilhack, from Lake Nyassa, a species new to the* 
Museum. In his Catalogue (Afr. F. W, Fish. ii. p. 143), 
Boulenger, by an error of transcription, described tins 
species as having an inferior mouth; but the lower jaw is 
strongly projecting, as stated in Keilhack’s description. 

Barbus vemayi. 

Depth of body 2$ to 23 in the length, length of head 
about 4. Breadth of head 12 to If in the length. Snout 
as long as diameter of eye, which is 8$ to 8$ in length of 
head; interorbital width 2^. Mouth small, terminal, the 
lower jaw included; maxillary scarcely reaching anterior 
edge of eye; fold of lower lip interrupted; two barbels ou 

21 * 
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each side, anterior a little shorter than posterior, which is 
equal to or a little longer than eye. Scales longitudinally 
striated, 26 to 27 in a longitudinal series, 5 betwceu lateral 
line and origin of dorsal, 3 between lateral line and root 
of pelvic. Dorsal IV 8, equidistant from occiput and base 
of caudal; last simple ray a stout spine with strongly 
serrated posterior edges, stiff portion about f length of 
head; free edge of fin concave. Anal III 5. Pectoral 
shorter than head, not reaching pel vies, which are inserted 
below anterior half of dorsal. Caudal ‘deeply forked, the 
lobes much longer than head. Caudal peduncle 1 1 to 
times as long as deep. Silvery, back darker; a dark brown 
network at edges of scales. 

Two specimens, 135 and 185 mm. in total length, from 
40 to 50 miles east of Urn Pang, Me Wong River, Siam; 
collected by Mr. A. S. Vemay and Mr. Willoughby P. 
Lowe. 

Near B. huguenini , Bleeker, and B. binotutus , Cuv. and 
Val., differing from the former in the longer head and 
larger scales and from the latter especially iu the form of 
the osseous dorsal spine. 


X XXIV .—Some new Earthworms from Rangoon, Burma . By 
G. E. Gates, Lecturer in Biology, Judson College, 
Rangoon, Burma. 


M O NIL! G A 8TRIN2K. 

Drawida peguana, sp. n. 

Description of Type - specimen.—External Characters . 
Length 96 mm. ; diameter 4 mm. Number of segments 
168. 

Colour a bluish grey with a marked greenish iridescence. 
The blue shade is more pronounced dorsally, anteriorly, and 
especially in the mid-dorsal line. 

The prostomium is prolobous. There are no secondary 
aunnlations or dorsal pores. The ventral surface is flattened 
anteriorly. 

The setse are eight per segment, closely paired, and begin 
on ii. Posterior to the clitellura ab is equal to cd 9 aa is 
equal to one-half of be , and dd is equal to one-half of the 
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circumference. On the clitellum and anteriorly the setal 
intervals aa and be are about equal. 

The clitellum is probably on segments x.-xiii. (4). These 
segments are lighter in colour and wider. On the eli¬ 
te! lar segments the nephridiopores are just posterior to 
the intersegmental furrows and in line with d. On many 
of the segments behind the clitellum these pores can be 
seen in the same position. 

The spermathecal apertures are in 7/8 in line with d. 
The male apertures are probably in 10,11 external to 6. 
The female pores are in 11/12 in line with setse b. 

Paired areas bearing papillae are present on vii., viii., x., 
and xi. On vii. these areas are whitish and slightly swollen, 
and stretch from the setal zone of vii. to 7/8, and from slightly 
outside d to halfway between c and b . Each of these areas 
contains two minute papillae close to the intersegmental 
furrow. On viii. there are similar areas in line with those 
on vii., and with the same extent, except that they lie 
between 7/8 and the Netal zone of viii. These also contain a 
pair of miuute papillae close to 7/8. The spermathecal pores 
lie at the centre of u square w hose four corners are these 
four papilbe. On x. there are similar swollen areas lying 
between the setae and 10/11, with the outer boundary about 
in line with the inner boundary of the areas on vii. and viii. 
and the inner boundary about in line with b . In the centre 
of each of these an as is a single papilla. On xi. there are 
two more areas in line with those on x., hut between 10,11 
and the setae on xi. In each of these areas close to 10/11 
are two minute papillae about the same size as those near 
7/8. In the centre of each of these areas on xi. is a small 
round crater with a concave floor. 

Internal Anatomy . Septa 5/6, 6/7, 7/8, 8/9 are present 
and thickened. 9/10 is thin and displaced backwards nearly 
$ of a segment, according to the external segmentation ; 
10/11 is displaced backwards by the same amount, while 
11/12 is only very slightly displaced. The succeeding septa 
correspond in position with the external annulation. 

The gizzards are three, in xv., xvi., and xvii., telescoped 
Into each other, so that there appears to be a single long 
gizzard passing through the three segments. After dissect¬ 
ing off the septa the gizzards can be pulled apart to show 
the soft annuli. 

Hearts are present in vi., vii., viii., and ix. 

The testis-sacs are smooth-surfaced and asymmetrical. 
The right sac is the larger and projects further into ix., aud 
appears to lie in xii*. having pushed through the ovarian 
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chamber. This sac is covered with thin sheets of connective 
tissue posteriorly, and when the former is pulled forward 
into x., these latter fall into the normal positions for septa 
10/11 and 11/12. The sac ou the left side, except for a 
short projection into ix., is confined to x., and is shorter 
and thicker than the other. The vas deferens hangs in 
several loops on the posterior face of 9/10 underneath the 
testis-sac, and then passes across to the prostate, which it 
joins at aboiit the middle of its length just below the place 
of greatest enlargement. The prostate consists of a very 
thin duct-like portion, which is smooth and separated from 
the rest of the organ by a sharp constriction. The remainder 
is larger, coarsely granular, and gradually enlarges to the 
knob-like end. The duct portion lies on the floor close 
to 10/11 at right angles to the nerve-cord, and just after 
the beginning of the glandular portion bends forward and 
then upward against the alimentary canal. 

Segment xi. is very narrow, but 10/11 and 11/12 are 
attached to the p&rietes both dorsal ly and vent rally, and 
when the worm is opened from the dorsal side the ova 
fall out of the segment. Internally the septa pass to the 
oesophagus, but the ovarian chamber is closed off, so that 
there is an annulus around the oesophagus which is free 
from ova, and bounded anteriorly and posteriorly by the 
septa. The ovisac on the right side pusses by a very small 
week through xii., and lies in xiii. and xiv., where it is 
enlarged and bent into an irregular U-*h&pe. The left sac 
lies in xii., xiii.. and xiv. 

The spermatheeal ampullse are ovoid and attached to the 
posterior face of 7/8, and to each other by a thin sheet of 
connective tissue. The duct is elaborately coiled underneath 
the ampulla, and after giving off an atrium in vii. passes 
into the body-wall in the region of cd. The atriuiu consists 
of a stalk which is about as thick as the duct of the ampulla, 
and which passes into an elongate finger-shaped sac nearly 
as long as the stalk. 

Habitat . Rangoon, Intein, and the district around these 
two towns, June to December. Occurs in gardens, lawns 
(especially around the base of trees), and In the jungle* 

l<emark$. The setal intervals vary somewhat—thus aa 
may be slightly less than one-half of be in some specimens, 
while in others it may be more than oue-half of be . In the 
majority of worms examined aa was one-half or less than 
one-half of be . 

Freehand transverse sections through the body-wall show 
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an outer whitish opaque layer, an inner translucent layer at 
least twice as thick as the outer layer, and between these 
two layers a thin stratum of blue pigment granules. This 
stratum is thicker on the dorsal side than on the ventral, 
and is thickest in the region of the mid-dorsal line. 
Staining with eosin solution showed that the pigment is 
between the circular and longitudinal muscle-lasers. 

The testis-sacs are in most cases confined to ix. and x. 
There are, however, a number of specimens in which one of 
the sacs appeared to extend into xii. The contents of the 
sacs are adherent to the wall, and cannot be easily dissected 
out. A more densely opaque mass ou the inner wall of the 
sac near the place of origin of the vas deferens probably 
represents the funnel. 

The ventral wall of the peri-cesophageal annulus in xi. is 
a longitudinal sheet of tissue that extends at least through 
ix., x., xi., and xii., and which forms a tunnel through these 
segmeuts in which the nerve-cord lies. The ventral blood¬ 
vessel lies in or suspended from this sheet of tissue. The 
septa bounding the segments mentioned are incomplete in 
the regiou of the nerve-cord, Stephenson has described a 
similar condition in Drawida jajtontca ( 4 , p. 129). 

The septa 10/11 aud 11/12 are very weak internal to the 
inner boundary of the ovarian chamber, and in this region 
the testis-sacs push through into xii. In those specimens 
in which the sacs are narrow enough to permit withdrawal 
into x, two thin septa can be seeu to follow the receding 
sac back into their normal positions. These sacs then are 
really confined to ix. and x. 

The ovisacs may lie only in xii. or may extend through 
xii., xiii., and xiv. The ovaries are attached to the inner 
wall of the ovarian chamber, and the rest of the chamber is 
filled with loose ova and yolk masses. 

The gisaards were examined in six specimens, in three of, 
which they occurred in xv., xvi., ana xvii.; m the other 
three the gixxards were iu xiv., xv., aud xvi. 

Of the forty-two species of Drawida that Stephenson lists 
in liis Fauua volume ( 5 ) the present species most resembles 
D, papillifer from the Chittagong Hill Tracts in Bangamati, 
a district of Bengal on the Western border of Burma. 
Reference to the original description of that form shows 
that the two species differ in siae, pigmentation, width of 
ovarian chamber, prostate, speraathecal apparatus, and the 
genital papilla. It should be noted, however, that D. papiU 
lifer was described from a single specimen. 
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Drawtda rangoonensts , sp. n. 

Description of Type - specimen .— External Characters . 
Length 82 mm.; diameter 2£ mm. Number of segments 
101 . Unpigineuted. No dorsal pores. Prostomium pro- 
lobous. 

Setae eight per segment. They begin on segment ii. and 
are closely paired ; cd is equal to ah ; aa is slightly less 
than be ; and dd is equal to one-half of the circumference. 

Chtclluru not distinguishable. 

The spermathecal apertures are in 7/8 in line with c. 
The male apertures are not visible. The female pores arc 
in 11/12 in line with h . 

On each side of x. just external to h is a deep depression 
which has sharply marked posterior and external borders 
but gentle slopes anteriorly and internally. Immediately 
external to this depression on each side is a ridge, and just 
behind the depression is a papilla which forms the internal 
edge of the ridge in this region, so that the ridge appears to 
bend around behind the depression. The external borders 
of these two papiilas, which are nearly circular, are not 
sharply marked. Posteriorly the ridge is continued back¬ 
wards on to segments xi. and xii., lying close to the line of 
seta; h. 

Internal Anatomy . Septa 5/6, 6/7, 7/8, and 8/9 are present 
and thickened ; 9/10 is thin and displaced backwards at 
least one-half .of a segment. A septum is present just 
behind 11/12 as indicated by the external furrows and one 
septum is missing dorsally. The following septa are thin 
and normally attached. 

The gizzards are three in number in xiv., xv., and xvi. 
They are subspherical and separated by soft annuli. 

Paired hearts are present in vi., vii., viii., and ix. 

The testis-sacs are large, horizontal in position* and 
asymmetrical. The sac on the right side lies half in ix. and 
half in x. The left sac lies wholly in x., but pushes back 
tbe succeeding septa somewhat. The vas deferens is wide, 
and formed into a laige coiled mass which is attached to 
the posterior face of 9/10 underneath the testis-sacs, aud is 
nearly half as large as the sac above. The vas passes into 
the prostate not quite halfway from the ental end on the 
left side and still nearer the ental end on the right side. 
The prostate is pear-shaped, erect on the left side, and bent 
towards the intestine on the right side. The surface is 
granular as in the preceding species. 

The ovarian chamber is formed by the bending backward 
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and fusing of 10'11 with 11/12. 10/11 is attached to the 

ventral parietes only. The chamber is almost empty- The 
ovisacs are shrunken yellow-coloured bodies extending back 
to segment xiii. 

The spermathccal ampulla 1 are ovoid and attached to each 
other and the posterior face of 7/8 by a thin sheet of con¬ 
nective tissue. The duct is fine, slightly coiled, and passes 
along the septum to the parietes at the region of cd . The 
atria are large erect sacs in vii., bent round the cesophagus 
so that they are in contact dorsally. The sacs narrow close 
to the septum, through which they commuuicate with the 
duct in viii. 

Habitat . Rangoon. The present specimens were obtained 
in November. 

Remarks . Other specimens \*ere 90-92 mm. long. In 
many specimens the coiled vas equalled in size the testis- 
sacH. Three sjieehncns had gizzards in xiv., xv., and xvi. 
One specimen had gizzards in xv. and xvi. Another had 
gizzards in xiii., xiv., ami xv., with a rudimentary gizzard 
in xvi. The atria are surprisingly large, taking into account 
the size of the worm. 

Drawida rara , sp. n. 

Description of Type-specimen. — External characters . 
Length 5G mm.; diameter 3 mm. Number of segments 
154. Unpigmented. No secondary annulations or dorsal 
pores. Prostomium prolobous. 

Setae eight per segment ; begin on ii. ; ah is equal to cd ; 
aa is slightly less than be; dd equals one-half of the circum¬ 
ference. These proportions remain the same the whole 
length of the worm. 

The clitellum is not distinguishable. 

The spermathecal apertuies are in 7/8 in line with 
The male apertures are not visible. The female pores are 
iu 11/12 in line with b , 

On x. just anterior to the row of setse and extending on 
each side to just beyond b is a single slightly crescent-shaped 
area with the long axis transverse to the long axis of the 
worm. In 10/11 are a pair of large conical papilla) external 
to 6, extending posteriorly to the line of setae on xi. aud ante¬ 
riorly only part way to the line of setae on x. Anterior and 
slightly external to each of these papillae is a smaller circular 
papilla. 

Internal Anatomy . Septa 5/6, 6/7, 7/8, and 8/9 are present 
and thickened; 9/10 is displaced backwards at least one- 
half of a segment. The ovarian chamber is collapsed anti 



322 


Mi. G. E. Gates on tome 


empty, and it is difficult to discover the relations of the 
septa in this icgion. There is a septum m the region of 
the groove 11 / 12 , and 10/11 is attached to the ventral 
parietes and probably bends backward and fuses with 11/12 
in such a way as to form au ovarian chamber. 

There are gizzards in xiii., xiv., xv., \vi., atid xvii.; 
17/18 and 18/19 are close together, and in this segment 
the oesophagus is a soft brown annulus, while in xix. the 
oesophagus is slightly thickeued and whitish. 

There arc paired hearts in v., vi., vii., uii., and ix. 

The testis-sacs are fairly large, horizontal, dorsal to the 
oesophagus. About hall of each sac projects into ix. without 
any sharp constriction. The vas deferens is a slightly 
coiled mass attached to the postenor face of 9/10 undi r- 
neath the testis-sacs, and passes approximately into the 
centre of the prostate. The prostates are dome-shaped, 
coarsely granular masses sessile on the floor of the segment. 
The granulations are rather large and rounded, and the 
surface of the gland resembles tiiat of a raspberry or 
blackberry. 

The ovisacs are very small, finger-shaped, and confined to 
segment xii. 

The spermathecal ampullae are large, flattened, and oval 
in outline. They are attached to each other and to the 
septum by a thin sheet of connective tissue. The duct is 
fine, and forms a loosely-coiled mass on the posterior face 
of 7 / 8 , along which it runs to pass into the body-wall in 
the region of cd. There arc no atria. 

Habitat . Rangoon. Six specimens were obtained during 
November and December. 

This form is very rare, and before this was discovered 
all but one of the specimens had been dissected. It was, 
therefore, necessary to describe the species from the remain¬ 
ing specimen as the type. This is rather unfortunate, as 
this specimen is abnormal in several respects. In all the 
specimens, except the type-specimen, there is a large ovarian 
chamber with walls distended by the yellow contents. The 
chamber is formed by 10/11 bending backwards and fusing 
with 11/12 in such a way as to form a closed U-sbaped tube 
around the oesophagus with the arch of the U dorsal to the 
oesophagus. Internal to this tube is the annulus iu which 
the alimentary canal lies, bordered anteriorly and posteriorly 
by the septa bounding the ovanau chamber. The ovisaes 
are large, and fill the space in segments xii. and xiii, 
between the parietes and the alimentary canal. These are 
also yellow-coloured. The colour of these organs visible 
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through the body-wall aids in distinguishing this species 
from I). peyuana. 

In three specimens the gizzards were three in number in 
segments xv., x\i., and xvii. In the fourth specimen they 
were in xiv., xv., and xvi. ; and in the fifth they were in xv., 
xvi., and xvii., with rudimentary gizzards in xni. and xiv. 

In the other five worms the prostates were flattened, 
circular, slightly raised, coarsely granular areas ou the floor 
of segment x. 

The papillae are also variable. Three specimens lacked 
the erescentic afea on the anterior part of x. On the fourth 
specimen the single crescent-shaped area was replaced by 
two nearly round, flat, smooth, slightly elevated areas each 
external to A. The fifth specimen had these two areas on 
the anterior part of x. and the two papilla* in 10 / 11 , but 
lucked the intermediate pair. 

These three species differ from all of the forty-two which 
Stephenson lists in the Fauna volume in important points 
of specific distinction. There is, however ( 5 , p. 121), one 
species of this genus occurring in Borneo which is not 
found in India. Unfortunately descriptions of the Borneo 
form are not available in this province. There is, therefore, 
a possibility that one of these species may be the same as 
that found iu Borneo. 


OCTOCEJSTINJB. 

Eutyphatus peguanus , sp. n. 

Description of Type - specimen.—External Characters . 
Length 218 mm.; diameter behind the clitellum 7 mm. 
Number of segments 298. Colour anterior to the clitellum 
a deep greyish, posteriorly a very light whitish grey. 

Segmeuts iv. and v. are biannulale, eaeh having 'a 
secondary furrow posterior to the line of seta*. Segment vi. 
is triauuulate, having a deep segmental furrow anterior to 
the line of seta? aud another posterior to the setae. On vii. 
there are two similar deep furrows, but the anterior and 
posterior annuli formed by these furrows are subdivided 
by slighter furrows, so that this segment has five annuli. 
Segment viii. also has five annuli. On ix. there are five 
slight secondary furrows ; four on x. j six on xi.; and five 
on xii. 

The prostomium is large, combined pro* and epilobous. 

The first dorsal pore is large and occurs iu 11/12, the 
Bore in 12/13 is lackiug, and that on 13/14 is indicated 
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but is not functional. The next is in 17/18, and from here 
on the pores ure present. 

The setae begin on ii., arc eight in number, but only four 
are paired. On segment xxii. ab = £aa = $bc = J cd ; dd is 
greater than one-half of the circumference. Posteriorly 
ab < be < cd < aa ; dd about equals one-half of the circum¬ 
ference. 

The clitellum is smooth, deep brown in colour, and 
extends from just in front of the seta* on xiii. to the 
seta* on xvii., except veutrally in the region between the 
copulatory areas where it ends at the intersegmental furrow 
1G/17. It is ring-shaped. The seta* are present on all the 
segments in their usual positions. Only one dorsal pore is 
indicated in this specimen. 

The spcrmathecal apertures are large, in 7 8, halfway 
between h and r, surrounded by small puckered lips. The 
female pores are minute diagonal slits on xiv., just anterior 
to and internal to a . The male apertures are on the 
posterior third of the copulatory areas on xvii. just external 
to b. 

The genital markings on xvii. arc a pair of large, smooth, 
uncoloured, slightly elevated, circular areas. They extend 
from 17, 18 to 10/17, which latter groove is pushed slightly 
forward, and in a transverse direction from internal to a to 
halfway between b and c. On the posterior third of these 
areas are the penial setae. A similar although slightly 
smaller pair of genital papillae occupies similar positions 
on xxi. 

Internal Anatomy. Septa 4 5 and 5 ; 6 are present and 
thickened; 0 7 and 7 8 are absent; 8/9 and 9,10 are 
thickened and displaced backwards close together. Seg¬ 
ment xi. appears from the dorsal dissection as a matted 
mass of connective tissue around the oesophagus. Septum 
12/13 is thin and bulged backwards by the testis-sacs. 
Succeeding septa present and normal. 

The gizzard is large and barrel-shaped in the space of 
segments vi., vii., and viii. Large calciferous glands similar 
in structure to those described by Stephenson from dis¬ 
section of E. yiyas arc present in xii., reducing the lumen 
of the oesophagus to a narrow vertical passage. The trans¬ 
verse lamella; are deep red. No calcareous particles are 
visible. The intestine begins in xv. Ir. xxviii. there are a 
pair of downwardly projecting intestinul qaeca filled with 
soil like the intestine. On the caecum of the left side is a 
secondary sac. Dorsal to the intestine and separated by 
the dorsal blood-vessel in nine succeeding segments, about 
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Fig. 1.—Distal end of penial eetn of Eutyphccus peguanut, with knob ; 
X ca. 270. 

Fig. 2.—The same, but without knob ; X ca. 270. 

Fig. 3.—The same, the tin lient to a right angle ; x ca. 430. 

Fig. 4.—Fart of shaft of penial aeta of Eutyphonu allowing 

ornamentation; x ca. 430. 
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115 mm. from the anterior end of the worm, are nine pairs 
of whitish glandular-like objects. These are solid and 
easily separated off from the intestine and the dorsal blood¬ 
vessel. The first pair of glands is the smallest, gradually 
increasing in size to the last pair which is the largest. 
The typhlosote begins in the region of segment xxviii. 

The dorsal blood-vessel passes forward on the gizzard 
close to 5 6, and on the right side close to the septum 
gives off a large lateral commissure. The blood-supply of 
the gizzard is furnished by two pairs of small vessels, one 
pair anteriorly and one pair posteriorly, which ramify on 
the sides of the organ. These vessels pass backwards 
into two large vcutfo-latcral vessels, one of which also 
receives the commissure of the ri^ht side; these pass under 
septum 8/9. Under cover of this septum are two pairs of 
commissures, into the anterior pair of which the ventral 
lateral vessels seem to pa«s. But the relations of the vessels 
in this region are concealed by their attachment to small 
whitish masses of connective tissue. Efforts to dissect off 
this tissue have hitherto only resulted in breaking the 
vpshcJs. The last pair of hearts is in xiii. (In all the other 
specimens dissected there are paired commissures anterior 
to the gizzard as well as the two pairs concealed under 8/9, 
and the dorftal blood-vessel continues through 5/6. There 
are thus paired commissures in segments vi.—xiii. inclusive.) 

The seminal vesicles are large lobulated sacs, yellowish 
in colour, and coufined to segment xii. The prostates are 
tubular coiled masses in xvii. and xviii. The duct is 
in xvii. sharply marked off from the gland, slightly twisted, 
and gradually enlarging towards the octal end. The penial 
setic were dissected out from one Bide, but were broken in 
an attempt to get rid of the surrounding tissue. 

In other specimens they vary from 1*3 to 1*8 mm. in 
length, and from 35 to 50 fi in width near the base. The 
shaft is practically straight, and may end in a small knob 
at the distal extremity (fig. 1). Setae lacking the knob 
have the extreme tip slightly bent, or l>ent almost at right 
angles (figs. 2, 3). The ornamentation begins 0'2 to 0*3 mm. 
from the distal end, and consists of transverse rows of very 
fine teeth (fig, 4). 

The ovaries are rather large, coarsely granular bodies 
attached to the posterior face of 12/13. The funnels of the 
oviducts are large, with crenellated borders on the anterior 
face of 13/14. The oviducts are short and stout. The 
sperruathecae are practically sessile, the duct being confined 
to the body-wall; viewed dorsully the ampulla appears 
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trilobed, one of the lobes bring: smaller than tbe others. 
The ampulla is filled with a granular brownish substance. 
The two small diverticula seem reniform, but masses of 
surrounding connective tissue conceal the real structure. 
The larger ental cud is bent at right angles to the gradually 
narrowing duct-like portion. The whole thing looks like a 
straight-stemmed pipe. 

Habitat. Rangoon, Tnsein, and the district around these 
towns, June to December. Occasionally found in the towns, 
but more often in the surrounding jungle. 

Remarks . The number and position of the genital areas 
vary. Of the twenty-six specimens examined fifteen had 
the paired areas only ou xvii.; six had paired areas on xvii. 
and xix.; two had paired areas on xvii. and xxi.; three had 
these areas on xvii., and a single area on the hft side 
of xix. The setal intervals also vary, but the relationship 
is generally the same as that given for the po3terior portion 
of the type-specimen. 

Dorsal pores are sometimes indicated on the clitellar 
segments, but the only functional ones discovered were 
on 13, 14 and 16,17. In all specimens examined the first 
dorsal pore was in 11 12 . 

Stephenson has called attention to the intestinal caeca in 
E. gigas ( 3 , p. 410). Beddard found, according to the 
Fauna volume (most of Beddardarticles arc not available 
in Burma), in E. orientals : u Five glands increasing in size 
backwards, on the dorsal surface of the intestine towards 
the middle third of the body, some or all bilobed (i.e., one 
lobe on each side of the middle line) ” ( 5 , p. 448). 

It is evident that this worm differs from all of the 
twenty which Stephenson lists in the Fauna volume, and 
since this genus is confined to India this species must be 
new* 

Rosa has applied the name tmris to a single worm which 
was obtained by Fea, west of Tonngoo. This was so poorly 
preserved that it could not he investigated internally. 
Later, specimens found in Cejlon which were small in 
sisse and also poorly preserved were identified as /<pw, 
although they, too, were not dissected. In E. hevis be is 
greater than cd anteriorly, but posteriorly cd is greater 
than be . In the present worm be is less than cd throughout 
the whole length of the animal. In 1 E. lavis the dorsal 
pores begin on 12/13 instead of 11 / 12 . In the Ceylon 
specimens there were paired papillae ou xvii. and xviii. The 
description of the specimen from Burma is: “ Aperture 
maschili al 17° segraento su tuberculi congiunti insiemc e 
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posti sulla serie vontrale di setole. . . . Pnpille copulatrici 
mancano ” ( 2 ). It, therefore, appears that the present 
species differs both from the Burman and Ceylonese forms. 

Two species of Futyphcpus in Burma and the possibility 
of a third will be facts of interest in the zoogeographical 
discussion concerning the Oligochaete fauna of India. 
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XXXV.— Notes on the Coleopterous Families Hybosoridte and 
Tiogidas. By Gilbert J. Arrow, F.Z.S., F.K.S. 

Genus Liparochrus. 

One species was omitted from my Catalogue, published by 
Junk in 11)12, viz., L. rufua y Blnekb. (Twins. Roy. Sue. IS. 
Australia, vol. xv. 1892, p. 25). One othoi species has been 
described since, viz., L, harken , Blackb. (Trans. Roy. Soc. 
S. Australia, vol. xlii. 1912, p. 40). A comparison of the 
types shows L. timidua , Air. (1909), to be a synonym of 
L. dilatijrona , Blackb. (1905). L . dohum , Hell. (1912), is 
a synonym of L . dux, Arr. (1909), and L . allernans , Much 
(1886), is almost certainly synonymous with L. papuus, 
Lansh. (1885). By a printers eiior /,. nitidicoUie , Black!)., 
is attiibuted in the Gatulogue to Niw Guinea instead of 
N.W. Australia. 

The two following species have not hitherto been 
described :— 


Liparochrus lugubrie, sp. n. 

Nigro-brunneus, elytris, margmibus exceptis, fere atris, subopacis, 
antennis at tarsis rubs; late ovatus, ooiivoxuk, eapite et pronoto 
cruhre puuetatiB, vix nitidis, clypoi margino antieo heviBaime 
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ainuato, pronoto fere duplo latiori quam longitudinem, luteribus 
late deplnnatis, pnulo grossius punctatis, extus fort iter rotun- 
datis, angnlin anticis acute products, posticis uuUim, scutello 
excavuto, punctate; elytris inultico-datiti, parto latemli foie 
vertienli. ooatis subnitidiH, striis punctatis separutis, paitc dorsali 
sat di'plaiiato, subop,ico, costis nngustis, spatiia striato-punctatis 
sepurutis, apicibus aagulattm productis, fi re verticalibus ; corporo 
subtus dense traiisNersirn atrioldo, metasterno medio Carina 
V-formi sctigmi inatrutto; tibiis anticis extus toto serratis, 
acute bulentatis: 

cf , unpuibus autim p.iuln ernssioribus, intermri basi ii.flexo : 

V, el)tns dorso magin opacis. 

Long. J3 mm.; lat. 8-5-i» mm. 

New Guinea : Mutnb. rmuoKivoi ( IT. C. v. Ileum, Dec.). 
In tbe B.iti-di Museum and Berlin Eutomol >gicnl Institute. 
This is newly related to L. dux, Arr., and inyens, Fclsehe, 
but rather smallei tliuu either, and leadily distinguishable by 
its very closely sculptuied surface. Tbe sides of tbe pio- 
notum urc vety bioadly flattened and strongly punctured, the 
dorsal pait slightly convex and very finely and closely punc- 
tuiod. The dorsal part of the elytra is almost opaque, while 
the Literal and apical parts, like the head and pronotuin, aie 
slightly shining. The opacity of the doisal part is greater in 
the female than in the male. The V-shaped caiina upon the 
inetasternum, carrying a fringe of erect bristles, is present in 
the two allied species, but is rather less strongly developed. 


Liparochrus crassicollis , sp. n. 

Nigro-piceus, tiitidus, pronoti lateribus, podibus,antenniscorporeque 
subtiiB fusco-rufis; latiHsimua, convexus, eubglobosus, capitis 
medio parce, lateribus paulo crobrius, minute punetatis, mnrgine 
nntico recto ; pronoto lievissime vix porspicue punctate, lateribus 
vuldc dilatatis, supra paulo convexis, subtus oxeavatis, niargiuibus 
lateralibus fortiter roiundutis, ungulis anticis product is, obtusis, 
posticis nullis, basi fere recto, Hcutello hmi, medio sulcato; 
elytris profundo punctuto-striutis, striis antice abbreviate, sex 
dorsttlibua geminatis, ‘intervnllis Intis, lawibus ; corporo suhtus 
minus nitido, subtilitcr transversim strigoso ; tibiis anticis extus 
eerratis, tridentatis. 

\^ong. 0-7 mm.; lat. 5 mm. 

New Guinea*. Mamberano River, Pionierbivuk (IF. C. 
'hum, I)ec.-Jan., July-Aug.) ; Kimi Mts. ( Bennigsen ). 
n the British Museum and Beilin Entomological Institute, 
lie New Guinea species of Liparochms previously described 
Wmavkable for their iaige size. The present one is 
lor than any of them, and has a closer relationship with 
& Mag . If. Hist . Her. 9. VoL xv. 22 
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the Australian representatives of the genus. It resembles 
Jj . geminalus, Westw., but is still broader in shape and more 
smooth and sinning. The pronotum is less convex, more 
dilated at the sides, and extremely glossy. The elytra are as 
biond conjointly as they are long, with the stria* not neaily 
uaching the base and the intervals entirely smooth. 

Gunns PlLa&OCUBIDIUS. 

PhmochridiuM un\fortni* 9 ap. n. 

Totus ferruginous, loviter nitidus, pyriformis, alto convoxus, capita 
pronotoque crebre sat fortiter punotatia, clypoo fere aeiuicirculari, 
pronoti augulis auticis acutis, posticis nullis ; elytris crobre et 
fortiter punclatis, d punctoruin seriebus 4 duplicis longitndinaliter 
ordinatis, 2 punctis omnino longitudinaliler ordinatia, utriusquo 
sexus scriebtm postice obliteratis, apicibus minute excisia, angulia 
suturalibus brovissjme spinosis ; tibiis antieis robustis, ext us 
serratis, dentibus tribus validis. 

Long. 7 nmi.; lat. 5 mm. 

N. Boknko : Kina Balu. 

In the British Museum and Berlin Entomological Institute. 
I pointed out in Trans. Ent, Soc. Loud, 1909, p. 488, that 
a smooth unpunctured space upon the elytra in the two 
known species of this genus (both Sumatiun) was a feature 
of the female sex. In the Bornean species described .above 
this peculiarity is not found, but it is replaced by another 
sexual characteristic. The elytra of the male are very closely 
and uniformly punctured, ana amongst the punctures theie 
ate four pairs of closely approximated longitudinal series 
placed at wide and equal intervals-—one pair oiigiuating at 
the humeral prominence, two interior to it, and one exterior 
—and all vanishing before reaching the apex. In addition, 
there is a single juxfca-sutural series. In the female all the 
punctures are arrai^ed in tegular longitudinal rows, except 
towards the extremities. The head and pionotum are 
closely and evenly punctured in both sexes, exactly as in the 
two Sumatrqn forms. The front tibiae arc stouter than those 
of JP. haroldi (I havo not seen JP, derasus) and bear three 
very strong sharp teeth, the uppermost placi d about halfway 
between the two extremities and farther back than 
i\ haroldu 

This is a convenient opportunity for referring to the g* 

G YMKOlUfOWBEUB. This genus was formula ted by Ur. (Sj 
in 1899 for a Bornean insect referred to the IVotridje 
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L&nsherge in 1887 under the name of Synarmostes 8trialulu$< 
Dr. Geatro found that the insect had no place in the genua 
8yHarmonies , but, the specimen being unique, he was only 
able to make a superficial examination of it. Although the 
matlor can only be sot at rest by a careful investigation ol 
the type iif M. KentJ Oberthnr’s collection, it seems to me 
very piobablc that the insect will be found not to be a 
Lumellieorue at ail, but to belong to the Hydyophilidae, and 
perhaps to the genus Globari' c. 


XXXVI .—Spider h collected by the SkicJclet m-lloweAt Expe¬ 
dition in the Island of Madeira, By W. S. BltJSroWK, 
it.A., Caius College, Cambridge. 

(From the Zoologies] Laboratory, Cambridge.) 

In Arctic regions spiders are surprisingly numerous, and, as 
an example, about sixty species have been recorded from 
Greenland alone ; but in the Antarctic, on the other hand, 
they appear to be very pooily represented. This scarcity is 
perhaps responsible for the fact that none were collected in 
the Antarctic by the recent Shackletou-Kowett Expedition, 
and, indeed, it was only on the way home in October 1921, 
when the Expedition touched at the island of Madeira, that 
any spidetsweie collected, Tim collection, which was made by 
Mr. G. H. Wilkins, lias been placed in my hands through the 
couitesy of Mr. S, Hirst, of the British Museum of Natural 
History, South Kensington. Though the collection is a small' 
one, it is of considerable interest, for it includes three of the 
species peculiar to the island, one of which—a inale—has 
previously only been found in the female sex. 

If is not in the scope of this paper to argue as to whether 
Madeira is a remnant of the mythical Atlantis, but, if it was 
ever joined to the mainland of Africa, a long period must 
have elapsed since severance took place. This is testified to 
by the extremely deep channel winch now separates Madeira 4 
fiom the mainland, by tiro absence of mammals (apart from 
bats and a few imported species), and the large number of 
endemic species of insects and spiders. Opinions differ os to 
the origin of the island, but late Tertiary is said by some 
experts to be the period when it was formed by a gradfipl 
v uppeuval of the ocean-bed, and by others as the period when 
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it became disconnected from the African coast. If we assume 
the (list of these views, we must look to the various methods 
of dispeisal to explain the present fauna of the island. Jf we 
believe in the second theoty (which is, perhaps, the most 
popular one), the fauna of Madeiia to-day should have affinities 
villi the fauna which existed on the mainland, from which it 
w, s seveied, at the time of severance. Ati investigation into 
tlio distiibution of the sptdets shows us that very little 
affinity exists vith those or the adjacent mainland, but that 
tic majoiity of the species aie to be found to-day further 
mrtli lound the Mediterranean. If Madeira became cut off 
flora the mainland, therefore, a more temperate climate must 
li.ive existed in Africa at that time than tbeie is to-day, and 
t» »»il evidence shows that this was the case. 

Madeiia has been a centie ot commeice for such a long 
period that it would be stiange if a portion ol the fauna and 
flora did not owe its presence in the island to human agencies. 
That almost woi Id-wide species Theridion tepidanorum , 
C. L. K. f now well-established in houses in Madeira. 
Tholcus phalangioide* % Fuess., found in similar situations, is 
piobably uiKrthir unposted species. The house-spider (Tege- 
varia paiitj&i, Fouicr.) is a thiid example. In a recent 
note on the spiders of Madeira * Mr. T. I). A. C\>< keiell points 
to Epeira erncifera , Luc., as being a recent import, on the 
giomids that it was not included by Mi. 0. Waibuiton in 
18112 in bis list of the known spiders of Madeira f. This, 
however, is not conect, for it did occur in that list, and lias 
been included in many enrliei lists, under the name of Epeira 
lentiginosa , Bl. The body-maikings of this species are very 
variable, and the genital organs, which aie figuied by 
• Ktilczynski J, are the most reliable means of identifying it. 
In the same valuable paper Kulczynski gives figures, amongst 
others, of Chiracanthium albidulum , Bl., Muumena *pinifera> 
BL, and Thendion barreti, Kulcz., the tlnee endemic species 
included in the piesent collection made by Mr. Wilkins. In 
describing Theridion barreti Kulczynski only bad female 
h, ecuneii*. Mr. Wilkins has obtained one specimen of each 
sex, and the male is here described for the first time. The 
genus Theridion is a ver^ large one, and some day it may be 
found necessary to split it up, as has been attempted in the 
past (. Phyllonetii , Coleosoma , etc.), 

* * Nature , 19 July 5th, 1924, vol. cxiv, p. 11. 

+ Ami. & Mag. Nat Hist. vol. x. (Sept. 1892) p. 216. 

t Koxprawy Akad, Umiojot. Krakow, vol. xvi. 1899, p. 809. 
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Theridion barreti , Kulcz. (Figs* 1-4.) 

Kulcznski, Iiozprawy Akad IJmiojet Krakow,\o^pvi p SCO (1891)). 

. description of Male . 

Stze .—Total length 2*5 mm. 

Colour .—Light yellow. Only slightly darker than ? . 
Two lines of indistinct black spots i mining down abdomen, 
each line consisting ot tlnee spots. 

Eyes. —Small. About equal in size. Anteuor lino re- 
cuived, posteuoi line slightly procui ved. Lateial eyes con¬ 
tiguous. Fiont median eyes about the same distance apart 



Therulwn but refit Kulcz. 

1. Striduluting apparatus of the male 2. $> epigync 3. palp. 
4. Arrangement ot t*)es. 


ns hind median eyes, or slightly closei togothei. Spacing of 
eyes in both anterior and posterior lines of eyes about equal. 

Sternum .—Slightly convex. Longer than bioad. 

Leys .—Moderately long and slender. Coxae ot first pair 
longer than coxae of fourth. Tarsal claws veiy small and 
pectinate. 

Pa/pt.-—Palpal organ small and simple. Four or fiye long 
bristles near anterior end of tibia, which is twice os long aa 
patella. 

Fakes. —Simple. 
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Abdomens— Slightly longer than broad. Ovate. Broader 
in front. 

Stridulating-organ .—Teeth situated on each side of anterior 
poitions of abdomen, with a corresponding “ file ” on each side 
of posterior portions of ceplialotborax. 

List of Spiders in the Collection • 

Mmitnena tpmifeia, Bl. (M elarkti , Warb.) 

Pixauia ?mtalnhs f Clerck. 

Chiracanthmm aUndultan, Bl (C faurch , Sira.). 

Teqtnarw parietina, Fourcr. ( 7\ yuyvnn, Gu6r.). 

Thetidtm ru/lpes, Luc. (7’. lutealum , lil.), 

- barreli, Kulcz 

Lxthyphantes nobili* , Tk 
Aiyiopt faiienmchn, Scop. 

- fnfasciata, Foruk (A . aumbo, Sav ©t \u<l ). 

Vyrtophora citricola , Forwk , mi mat uns 9 . 

JSpetra crunfera, Luc. (E lentiyinom, Bl) 

Zxila x-notatf «, Clerck. 

Meta tnenanie, Scop., immature 9 
Xystmu ap. ^ 

Clubiona sp. I 

Leptyphavtes sp > Too joung to be del© tninable 
Lycosa sp | 

Teyenana sp j 


XXXVII .—New and little-known Species of Newoptera in 
British Collections. By P. Ksden-Pktehskn, Silkeborg, 
Denmark. 

[Plate XX.] 

Bt the kindness of the Director, Dr. Guy A. K. Marshall, I 
have had the pleasure of looking over some Neuroptera 
belonging to the Imperial Bureau of Entomology. Below 
I give descriptions of a few new genera and species, together 
with some notes about a few interesting little-known genera 
and species. 


Tkicholeon, gen. nov. 

Slender. Antennae long, strongly elavate. Prothorax 
longer than broad. Abdomen wanting. Legs long, slender, 
and strongly haired. Femora and tibiae of equal length; 
tarsi half the length of tibitc. First tarsal Joint almost 
as long as second and third joint united j second joint longer 
than third ; fourth very short; fifth and first joint of almost 
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equal length. Spurs straight, as long as first tarsal joint. 
Claws loug and straight. In fore wing Rs arises lief ore 
cubital fork Three to five cross-veins before origin of iis. 
Basal free part of Cu^ long. 2A and 3A free; both veins 
forked. Cu 3 long, sinuate. Anterior Banksian line indicated. 
A few cross*veins in apical area. Costal area rather broad, 
especially towards apex ; several costal cross-veins forked. 
In bind wing one or two cross-veins before origin of ito. 
Costal area rather broad ; several costal cross-veins forked. 
Apical area with some cross-veins. Anterior Banksian line 
indicated. Ilind wing and fore wing of equal length. In 
the male sex a pilula at base of hind wiug. All veins of the 
wings strongly haired. 

This genus is closest allied to the Australian Glenoleon , 
Banks, but it differs as to the long aud forked 2A m the 
fore wing and with regard to the shorter spurs. 

Genotype is the below-dcscribed species. 

Tfichuleon hirtellus , sp. n. (PI. XX, fig. I.) 

Head whitish grey ; a dark band between antennae. 
Vertex rather raised ; three black spots forming a transverse 
streak; behind this streak one or two black spots. Antennae 
whitish grey, blackish annul a ted; basal joint black dorsnily ; 
club blackish. Prothorax whitish grey, narrowed in front 
and with rounded front angles; transverse fuirovv very 
distinct laterally. Dorsum indistinctly marked ; a fine 
longitudinal median black line, only indicated in front and 
at the posterior margin ; a curved blackish streak indicated 
near front angle, and a short blackish streak at each side 
posteriorly. Meso- and metathorax with blackish streaks 
and spots. Underside of thorax whitish with a jet-black 
streak at each side. First, second, and third ahdomiual 
segments (the other segments wanting) whitish; dorsum of 
second and third segments with a broad dark band pos¬ 
teriorly. Legs yellowish white, with numerous dark dots; 
a black band at tip of femora and tibiae; fore and inter¬ 
mediate tibiae with two indistinct black bands on basal half. 
Body and legs haired. Venation whitish. All the longv* 
tuduial veins with black streaks. Cross-veins either totally 
black, or totally whitish, or partly blackish and whitish. 
Pteroatigma indistinct; yellowish. , 

Fore wing, J, 26 mm*; hind wing, <$, 26 mm. 

,, ? *29 6 ,, „ ? ^ 29*5 ,, 

1 cf, Keurboom River, 8. i. 1922 ; 1 ¥ , Keurboom Riveri 
19. 1. 1922 (CAo«, K. Brain leg.). British Museum. % 
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Brachyplectron, gen. nov. 

Antenwe strongly clavate. Prothorax a little longer 
than broad. Abdomen shorter than hind wings. Legs 
moderate. Femora and tibioe of equal length. Hind taisi 
as long as tibiae ; fore and intermediate tarsi a little longer 
than tibiae. First tarsal joint somewhat shorter than second, 
third, and fourth joints united ; fifth joint longer than fust. 
Spurs shot ter than first tarsal joint; of hind legs almost as 
long as first tarsal joint. Wings rather long and slender, 
acute at tip. In fore wing lis arises beyond fork of Cm, ; 
seven cross-veins before origin of/fa. Cm, and Cm, p forming 
a rather acute angle. Free and basal part of Cu t distinct ; 
one cross-vein between that part and Cm,. ‘2A and ?>A 
coalesce for a short distance ; both veins forked at their tip. 
Some few cross-veins in the posterior basal part of the fore 
wing. Anterior and posterior Banksian line indicated 
Apical area with a series of cross-veins. In hind wing one 
cross-vein before origin of Rtt. No Banksian lines present. 
Apical area with a series of cross-veins. 

This genus is nearly allied to the Australian genus Stmo- 
leon, Till., but in the last-named genus no Banksian lines 
arc indicated in the fore wing and no cross-veins are present 
in the apical area of the wings. A peculiar feature in the 
new genus is the presence of a number of cross-veins in the 
posterior basal part of the fore wing, lit achypledron has 
to be placed in the Formicaleonini, near the genus Nolees. 

Genotype is the below-described species. 

Brachyplectron capense , sp. n. (PI. XX. fig. 2 .) 

Face below the antennae jet-black, shining. Clypcms, 
labrum, and palpi castaneous, shining. Vertex raised, dull 
black. Antennae blackish, with paler annulations, the club 
flattened. Thorax blackish, with indistinct bluish markings 
(the specimen is strongly matured). Abdomen blackish. 
Legs dark brown ; tibiae paler and with black band at apex 
and near base. First and fifth tarsal joints paler at base. 
Venation blackish and with whitish annulations. 

Fore wing 26 mm.; hind wing 22*5 mm. 

1 9 , Stellenbosch, 17. ii. 1921 (Chat. K. Brain leg.), 
British Museum. 


Obus, Navas. 

Broteria, Zoologies, vol. x. p. 69 (1912). 

* Antennae short, strongly clavato. Prothorax broader than 
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long. Abdomen ( ? ) shorter than hind wing. Legs 
moderate. Tibiie a little shorter than femora. Tarsi—at 
least fore tarsi—longer than tibiie. fifth tarsal joint of 
fore and intermediate legs longer than first tarsal joint ; 
fifth tarsal joint of hind leg as long as first tarsal joint. 
Second, third, and fourth joints short. Spurs very short, 
much shorter than first tarsal joint. Basal free part of Cu 2 
in fore wing very short. 2 A and 3 A coalesce for a short 
distance. 2 A rather long ; 8^4 also rather long, but 
branched several times. In hind wing M ta and are 

running parallel to each other and to Cu x . Apical area in 
both pairs of wings with cross-veins. 

This genus is a very interesting one and has to be placed 
in the Creoleonini; but it occupies a peculiar position, on 
account of the peculiar venational characters in the hind 
wing, quite unknown in the other genera of the Neomyr- 
melconida. 

Type: Obus elizabetha , Banks, Ann. Ent. Soc. Am. iv. 
p. 13 (11111). (PI. XX. fig. 3.) 

Syn. Ohm armnmfi, Nava*, Broterin, x. p. <10(1912) (British Museum) ; 

Ann. Hoc. sclent. Bruxelles, p. 240 (1914). 

1 $ , Stellenbosch, 6. iii. 1921 ( Chas . K . Brain leg.), 
British Museum. 


Macronemurus chloranthe , Banks. 

Ann. Ent. Soc. Arner. iv. p. 23 (1911). 

1 ?, Keurboom River, 5,i. 1922 (Chas. K. Brain leg.). 
British Museum. 

This species should be placed in the genus Nelces , The 
free basal part of Cu^ in the fore wing is rather long and 
connected to Cu x by a cross-vein; in Macronemurus this part 
of Ca, is formed like a short oblique cross-vein. In Macf.' 
chloranthe the spurs of fore and intermediate legs are a 
little longer than first and second tarsal joints united, of 
hind legs a little longer than first tarsal joint. 

Myrmeleon obscurus } Rbr., forma eapense , Rbr. 

2 ? , Keurboom River, 15-17. i. 1922 (Chas. K . Brain 
leg.). 

The two specimens agree with the description of eapenie, 
given by Rambur, and also with the photo of the type- 
specimen in Coll. Selys; but the species can hardly be 
considered only as a geographical form of the widespread 
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Myrmeleon obscurus. The specimens of capemtc seem to be 
somewhat larger than those of the typical form. The area 
between Cu u and the posterior Banksmn line contains 
basally six to seven cells in a single row ; in the apical part 
of the area two and one cells alternate. 

I believe that the species Myrmeleon fusiform* described 
by me in Entoin. Mitteil. I3d. i. p. 2(>8, fig 2 (1912). is 
Mynn. obscurus , It hr. The description was made from an 
immature specimen, found at Swakopmund, and placed m 
Deutsch. Entom. Museum, Berlin. 

Gepus invisus , Navas. (Text-fig.) 

1 3, Min. Agr, Egypt. Sagara, 30. vn 1913. British 
Museum. 

On account of the uncertainty with regard to the deter¬ 
mination of the species within the genus Gvpns % I give here 
some remarks concerning the above-named species. 




(repos itivisusy Navas, rf • 

Anal appendages, seen from side and from below. Biitisb Museum. 

Face yellowish. Antennco brown, yellowish annulate ; 
club distinct, but flattened. Palpi yellowish ; apical joint of 
labial palpi pointed, blackish-haired and with a blackish 
streak exteriorly. Above and between base of autenme dark, 
indistinctly indicated markings. Vertex raised, with two 
transversely placed rows of black spots. Prothorax much 
* broader than long. Thorax testaceous with interrupted 
blackish streaks. Mesoscutellum much raised, with five 
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small black dots. Abdomen testaceous, above and below 
irregularly marked with black streaks and spots. Legs 
yellowish. Femora dark on upperside. Fore and middle 
tibia? with three dark bands, hind tibia? with a band at apex. 
Tarsal joints with black apex. Spurs as long as first tarsal 
joint; of hind legs not so long as first joint. First tarsal 
joint almost as long as second and third united ; fifth joint 
almost a9 long as first to fourth united. Wings without 
markings. Pilula present in the male sex. 

Fore wing 21) mm. ; hind wing 25 mm. ; body 27 mm. 

Myrmeleon linearis, King. 

Symbolic physic.**, etc , pi. xxxvi fig. 1 (1831) * S\rin. 

2 ?, Haifa, Palestine, 20. v. 20 (7\ J. Barraud leg.). 
British Museum. 

This species must be placed in the genus Macronemnrus. 

As most of King’s species of Myrmelconidic, describe! 
in his 4 Symbolic, etc./ often have been misunderstood or 
misinterpreted, and as I possess photos of all bis t\pe- 
spccimens, I »hould like to give a few notes about some 
of them:— 

Myrmeleon variegatus , King, Symbolic, pi. xxxv. fig. 4, 
from Arabia, is Nesoleon variegatus as determined by Banks 
(Ann. Ent. Soc. Amer. iv. p. 8, 1911). I possess specimens 
from Abyssinia. 

Myrmeleon gracilis, Klug, Symbol®, pi. xxxv. fig. 5, from 
Syria, has not yet been rediscovered. The species must be 
placed in the Creoleonini. In fore wing Rs arises further 
out than cubitul fork. Basal free part of Cu 3 in fore wing 
rather long, 2 A and SA coalesce for a short distance, and 
both veins are forked. Apical area with cross-veins. Costal 
area very narrow. The three dark spots touching R in the 
fore wing are very conspicuous. 

Myrmeleon irroralus , Klug, Symbol®, pi. xxxv. fig. 6, 
from Saccahram and Arabia, is a Creoleon . I have seen the 
species from Arnara (sec Morton) and from Egyptian Sudan. 
I can give the following citations concerning the species : 

Creoleon irt'oratu*, Navaa, Revista Zaragoza, p. 304 (1919): Tunis, 
Mauritania. 

Creayris irroratue , Morton, Ent. ^o. Mag. p. 216 (1921): Amarn. 

(Yea grit cttieratcens , Navas, Broteria, p. 59 (1912): Somaliland 
Banks, Journ. N. Y, Ent. Soc. pi ii, tig. 9, p, 153 (1913). 



340 On new and Utile-known Specits of Neuroptera. 

Myrmeleon tcnellus , King, Symbolic, pi. xxxv. fig. 7, from 
Siut et Kiuch, Dongala, and Arabia, is a Neuroleon , and I 
am much inclined to consider Neuroleon arenarius, Navas, as 
the same species. With regard to the shape of the wings 
and the venation, specimens of Neuroleon arenarius agree 
exactly with the photo of the type-specimen of tcnellus . 1 

think that Schneider fStett. ent. Zeit. p. 312, 1815) is right 
in referring two specimens from Messina to that species. 

Myrmeleon virgatus, King, Symbolic, pl.xxxvi. fig. 2, from 
Arabia, is a Nesoleon , but distinctly separable from Nesoleon 
varieqatus, Banks (Journ. N. York Ent. Soe. xxxi. p. 155, 
1913). 

Nesoleon virgatus : Fore wings unmarked. Posterior 
Banksian line in both pairs of wings rather indistinctly 
indicated. The arrangement of cells between fV/ la and pos¬ 
terior Banksian line in fore wing rather irregular, in fore 
wing ten cross-veins before origin of Rs , in hind wing nine 
cross-veins. 

Nesoleon rariegatus: Fore wing with a dark oblique streak 
arising from the end of CV/ n > ; another runs apart from but 
parallel to the hind margin of the apical part of the wing. 
Several forks along hind margin dark. Posterior Banksian 
line in both pairs of Mings very distinct. Arrangement 
of cells regular. In fore wing thirteen cross-veins before 
origin of Rs, in hind wing eleven cross-veins. 

Myrmeleon ctnereus , Klug, Symbolic, pi. xxxvi. fig. 3, 
from Arabia, is the same as Myrmeleon try nfi nos , Olivier 
(Encycl. Method, viii. p. 126), and Myrmeleon dislinguendus, 
llambur (Nevroptercs, p. 107, 1842). Olivier's name has 
the priority. 

Myrmeleon la>tus, Klug, Symbolic, pi. xxxvi. fig. 4, from 
Arabia, is Myrrnecadurus latus, distinctly separable from 
Myrmecalurus triyrammus , Pall. In fore wing of M. lattus 
two regular rows of cells between Cu H and posterior 
Banksian line, in hind wing one row between M u and 
posterior Banksian line. 2 A and 3 A in fore wing not 
coalescing, but connected with each other by a cross-vein. 
Banks (Journ. N. York Ent. Soc. p. 154, 1913) cites Myr- 
meca turns lobatus as synonymous with Klug's species. 

Myrmeleon murtnus, Klug, Symbolic, pi. xxxvi. fijr. 5, from 
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Syria, is undoubtedly the same as Crtoleon plurnbcus , Olivier 
( Fncyel. Method, viii. p. 120). 

Myrmtlvon pallem, Klug, Symbolic, pi. xxxvi. fig. 6, from 
Fujun, is Nesolron pollens, as Banks (Ann. Ent. Soc. Amer. 
iv. p. 8, 1911) has already pointed out. The speeies is 
known from several localities in Africa. 

Myrmelcun nnnulatns , Klug, Symbolic, pi. xxxvi. fig. 7, is 
Vormlcaleu annulutus , Klug, a scarce but rather widespread 
species. 

Myrmeleon grisevs, Klug, Symbolic, pi. xxxvi. fig. 8, from 
Bemsuef, Dongola, Fnjun, and Egypt, seems to be closely 
allied to Creoleon plumbeus , and is probably the same. 

Myrmcleon lepidui , Klug, Symbolic, pi. xxxvi. fig. 9, from 
Cahiraiu and Bemsuef is Aettoleon lepidus as stated by Banks 
(Journ. N. York Ent. Soc. xxi. p. 156, 1913). 1 possess 

specimens of the speeies from Sahara. 

EXPLANATION OF PLATE XX. 

]'\y. 1. TviehoUun hu'tdhm, gen. et sp. u., Ihitish Museum. 

Ftp, Z. Jlrachyplevtion ck prune, gen. et sp. n., J. British Museum. 

Fiy.'%\. Obue eiizabeth<t> y Banks, y. British Museum. 


XX XV 7 1II .—Ancestrula of Cheiloslomafous Bryozoa .— 
Part II. By Arthur Wm. Waters, F.L.S., F.(t,8. 

[Plates XXL & XXII.] 

New Species:— 

M onojwrella tahitiemis , nov,, p. 342. 

Previously described :— 

M embraniporu membranacea , L., p. 343. 

Chape r ia judeA, Kirkpatrick. (PI. XXI. tig. 0, sec “Ancest. M . pi- 
fowl," p. 608, pt. i.) 

JIaphpotna ivipicssum, Aud., p. 345. 

- , var. multiporum , nov., p. 346. 

- bimucronatum , Moll., p. 345. 

Chorizopora bnmyniartii , Aud., p. <140. 

Micro porn coriacea, Esper, p. 849. 
llosselium patellaria , Moll., p. 317. 

-, var. mult\jHn<ita } Waters, p. 347. 

Setoaclta vulrierata , Busk, p. 349. 

JSt tosellinn r on lei, Onlvet(l) *, p. 350. 

# (1) indicates that only one specimen with uncestrula has been seen* 
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Mtcropora uncinata. Busk (1), p, 850. 

MicroporcUa dtadema , MscG. (1), p. 852. (PI. XXL fi#. 10, soo 
“ Ancesl. M. pilosa, H p. 000, pt. 1.) 

Cribi'ilina patagomca , Waters (I), p. 850. 

Mucronella prat*fans, H, (PI. XXII. fig. 4.) 

UhamphostomeUa scabra, Fab. (PI. XXII. fig. 8.) 

CtUepora avuularis, Ilincks(l). (Pi. XXII. tig. 5.) 

Lttgenipora caminata , Waters, p. 851. 


In my introductory communication *, I showed that the 
general rule is for the iucrusting Cheilostomata to have, 
distal to the ancestrula, three zooecia ; from these may grow 
zcxncia directed proximally with much more irregularity, 
ami they may or may not be attached directly to tlie 
ancestrula. 1 shall follow the plan of being satisfied with 
using recognisable names, as many changes may still take 
place, and it is hoped that the line of investigation now 
indicated will give some assistance in making the classifi¬ 
cation more natural. I had hoped to have reached more of 
the species with the ancestrula) not differing from the other 
zooecia, but this must be left for future papers, and when 
we deal with them progress will be more rapid, as it will 
often only be necessary to state the fact and few figures 
will be required. 

As Barrois stated that the species he put under the genus 
Moltia , Lamx., have an embryo differing from other groups* 
special attention has been giveu to them, but probably there 
are many others to be placed here, and € * il va sans dire n 
that the embryologists should examine as many species as 
possible of auything that may be related to those now 
known. 

The ancestral® indicate clearly that there are three species 
of Haplopoma } m which genus there are other characters 
supporting the division, about which there has been much 
uncertainty (see p. 345). 

Although tue examination of the ancestrula is the most 
importaui at present, yet the growing %ud should be more 
carefully examined, as points of importance may be 
discovered. 

Monoporella tahiiiensh , sp. n. (PI. XXII. figs. 1 & 2.) 

This has the shape and characters of MomportUa as 
represented by M. nodulifera , Hinckt, though without the 
nodules. U'uder Monoporella Hiucks placed mdulij‘#ra and 

* “Tho Ancestrula pf Membranfpura pilosa, LJ' Ann. A Msg* Nat. 
Hist. scr. 1), vuL xiv. p. 004 (1024), 
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MJepida , but we cannot consider the last as belonging here. 
The genus is described by Hindis * as “ zocecia destitute of 
a membranous area or aperture, and of raised margins ; 
orifice arched above with the lower lip entire.” At that 
time certain fossils with somewhat of a Microporidian facies, 
without a median pore or opesiules, were wanting a home, 
and some that I placed here are not now considered to 
belong to the genus. 

The <4 depressed area ” is larger than in M, nodulifera , 
Hincks, the walls arc thick, and the thick lateral part looks 
more like a margin than iu Hincks’s species. M. tahitiensis 
is surrounded by a wonderful array of bifurcate and cervi- 
corue spines, about 20-25. Theie are somewhat similar 
spines on Lepralia filam+ntoea, Kirkpatrick t, from Torres 
Straits. The operculum fits into the calcareous opening, 
and also closes the ovicell, which is plain and short, only 
moderately raised. The zooecium (6), which is near the 
growing edge, has had the spines and membranes weathered 
away—however, the pores on the border show the bases of 
about 20 spines ; and on the side-wall there arc two or three 
rows of large pores, apparently leading into chambers. 

The ancestrula is similar to the other zocecia, but smaller, 
with apparently but few small spines, but most of the spines 
of this part have fallen out, and it is difficult to know what 
there has been in the ancestrular part—some are represented 
in PI. XXII. fig. 2, to show that there are spines, without 
all having been seen exactly in the position drawn. 

Loc. Tahiti, sent to me by Miss E. C. Jelly. 

Membranipora membramcea , L. (PI. XXI. fig. 1.) 

The double ancestrula (fig. 1) is very similar to that of 
M\ villoeu, Hincks, and the variety I figured in my last 
paper (pi. xviii. figs. 10, 11). There are on the lower 
outer border fouil stout protuberunces, from tbc top of 
which there is a short minute membranous tube, and a 
similar tube may be found on the " stout hollow spine u at 
each corner, so this is another case of finding zocecial 
characters shown in the ancestrula. 

There is frequently a spine or process at the angle, in 
vhafc I called the membranatea group, and we mav call these 
angle*spiues chitinous, though often there is a fair amount 
of calcareous deposit. In M* lacroixii there is in this 

* HaphoponUa nodulifera, Ann. & Mag. Nat. Hist. ser. 5, vol. viii, 
p. 68 (1881); name afterwards cha&gfd by Hincks to Mmopordla, 

t Hroc. Hoy, Dublin Soc. n,s. vol. vi. pi xvi, fig. 6 (1890;. 
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position a small chamber and in other species thefe ib au 
avicularium. The clear spot 1 mentioned on the dorsal 
aspect of M. lacroirii has not been explained, but now 
I find that it is the base of the interzooeoial chamber, and 
in the avicularia of some species there is a similar mark; 
possibly it should be compared with the clear area at the 
base of so many Cheilostomata, 

M. membranacea has no pore-chambers, which are common 
in the M. lineata group—perhaps not a very important 
character. 

There is a very important structure in M. mernbranaceu y 
the fuuction of which remains a mystery, for the u Thurm- 
zuoecia” of Nitsche occur sometimes in great abundance; 
for a long time I had never seen any, and on nearly all the 
membranacea that has come under my observation there has 
been none, but seaweed thrown up at Penmaenmuar and 
Conway, Wales, has them in great abundance. Until I saw 
these 1 was inclined to think that some mistake had been 
made. They are broad tubes rising directly from the front 
of the zooecium, apparently without any basal wall and 
about three times the length of a zooecium. The younger 
ones end in a peak, but the older ones have a more or less 
flat distal end with a round mark. I have one full of very 
small grains of sand, and have seen several containing sand- 
grain?. 

It is interesting to see that the cervicorne spines on 
Flusira ntolonifera y Okada*, grow from the front of the 
zooecium, just as the 14 Thurm-zooecia ” grow from M . 
membranacea . The 44 Thurm-zooecia ” and the embryos of 
the group should be studied by some of our younger 
zoologists; for me it is now an impossibility. 

In my last paper 1 mentioned that Norman had somewhat 
forestalled me in thinking that M. membranacea was not 
closely related to most of the species placed under Membrani - 
pora, and Smitt + speaking of Alcyonidium com%culatum ) 8m., 
says it and A . hispidum seem on the way of transition to the 
Cheiloatomatous structure, and that the very characteristic 
spines bring them both near to the genus Flmtra , though 
they must remain with Ctcuostomata. 

IIippothoa*Haplopoma Group of Barroi9. 

Barrois found that species which he placed under Mollia 
had an embryo materially different from that of any other 

* “ Notes on sorao Japanese Cheil. liry./’ Aimot, Zool, Jap. p. 90, 
▼ol.x.pl. iii. (1H21). r r 

t Krit fort of 8kand. liafe B, no. 3, p. 1124 (1871). 
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Ghcilostomata, and it is of the greatest importance that the 
group should be carefully studied, including the embryos of 
any species which may be allied. 

For Barrois, Moltia was Hippothoa hyalitia and Ilaploporna 
tmpressum or // ranifeium , B.; for Smitt, several species of 
Schizoporeila and Hippothoa at first formed Mollia , without 
any consideration of the special character mentioned by 
Larnouroux ; afterwards, in his Florida paper, Srnitt included 
0/iy chore! la, Memhranipora holostoma y Busk, M. oceanic B., 
SteganoporeUa e/egans , M.-Ed.—m fact, he made it very much 
tiie same as the OpeMuliilse of Jullien. 

Nortnau *, however, wished to revive the genus Mollia , 
Lumx., for ii. patellaria , Moll., but the only [>oint, of the 
least importance, in the suggestion of Larnouroux f is 
“cellules presque pedicellees,” but Norman thought, if he 
could recognise the first species of a list, this was a reason 
for reviving a generic name, whether there was a sufficient 
description or not,and this has led to much inconvenience ; 
though in this case no generic description even was ever 
given, the suggestion of Larnouroux was that Eschara 
paltllaria , Moll., and E . pianola , Moll., might form a new 
genus Mollia , hut none of the species mentioned by Barrois 
or Srnitt belong to this genus. 

To take Haplopoma ) the ancestrulfe indicate that there 
are three species: first, the common Mediterranean form 
with pores regularly and generally distributed over the front 
of the zooeeium, which has usually been taken as IL impresmm, 
Aud. Thu aneestrula has few pores near the border and 
some smaller ones down the median line (PI. XXII. fig. 12) 
and a small narrow sinus in the oral aperture. 

Closely alii* d is the aneestrula of //. bimucronntum, Moll., 
hut here there are a small number of larger pores within an 
area (PI. XXII. fig. 13), aud, what is a matter of much sur¬ 
prise, there is in two cases an aseoporc, as well as the sinus, 
but in other specimens this does not occur. There are few 
pores on the surface of the ordinary zooeeium, and they and 
the ascopore are stellate. 

Next, H. graniftruniy Busk. A specimen sent to me so 
named by Miss Gatty, from an unknown locality, but 
probably British, has a smooth aneestrula without pores and 
its aperture has a wide poster, instead of the narrow sinus 
of the first-named form. The aneestrula has been figured 

* “Poly, of Madeira,” etc., Jouni. Linn. Soc. f ZooL vol. rxx, p. #80 
(1900). 

t liist. Polypiers Corallig6nos, p. 116 (3810). 

Ann* Mag. JV. Hut. Sei\ P. FW. xv. 
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by Levinson* a* //. impressum (in plate cornvta ). In both 
IL impression as figured by 8a vigny and H.grantfvrurn. Busk, 
there arc u few pores round the edge. I have this form 
from Capri and \ illefranche-sur-Mer, but most aperies in 
the Mediterranean are the first alluded to, which it therefore 
seems must be distinguished in some way, so perhaps the 
safest thing would be to call it provisionally //. impression, 
var. mulhjmra, noin. nov.,and yrinnferum must be considered 
as a s\ noun u of impr*>ssum . The ordinary zoocria of all 
11 aplopoma have an oral aperture with a straight proximal 
edge and all have pore-chambers. Jullien and Cahet speak 
as if all the Mediterranean specimens were bimucronutum , 
hut the three forms occur in the Mediterranean. 

Chorizoporn bronymarlii, Aud. (PI. XXII. figs. 9, 11,1 1), 
must he iui liter considered in its relationship to the MoUia 
group. We have seen that the zoueeht are connected by 
tubes and that there are chambers between the zoceeia, some 
with a small round mark, while others may he avicularian. 
The anccstrula is similar to the ordinary zoeecin, and is 
closed by a calcareous front wall and its oral aperture has u 
straight lower edge (Pi. XXJI. fig. 7). The ovieell is smooth 
and imperforate, as is the ease in R. patellaria, but there is 
a tendency to a keel; aud the frontal surface of the zomcium 
has ill\vu)s been figured as smooth and imperfoiate, but in 
some material remaining, after using Eau dc Javelin, specimens 
showed a line of very small pores, running from dost* to the 
oral aperture parallel to the border (PI. XXI1. fig. {)). 
Having found them in this prepared material, others were 
examined, and, though not readily seen, the same thing was 
found in specimens from Naples, Santa Margherita, Ville- 
franehe-sur-Mer, Cape Verde Islands, and Plymouth, and 
they are mentioned by Eriedl from the Adriatic, who uiade 
a variety in consequence, whereas no doubt it is general. 

To me it seems this row of pores may have an important 
significance, as we find on the anccstrula of Huplupomu 
impression, var. multiporum , a very similar row of pores, and in 
C. viltata , Busk, there is, besides such a row, also vittm 
between them ; however, the aucestrula? of R . pattUaria and 
Chorizopora are quite different from those of Huplopoma . 
In the group under consideration wo see how important, 
often perhaps decisive, the ancestrula are for specific dis¬ 
tinctions ; but for generic and other divisions we seem to 
make progress but slowly. However, the ancestrulsc have a 
calcareous cover, and in most there are no aneestrulnr spines. 


* (Studies), p. pi. xxii, (ijur. 0. v 
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('. brongniarfii and Ifaplopoma liavc pore-chambers, and so 
has Try post vy a vennstu^ which Levinseti considers belong to 
the MotHa group, but it has an entirely differently-shaped 
oral aperture. R. patcllaria has no pore-chambers. 

The growing end of C\ broiiyniartii shows numerous 
budding growths starting from the border, and these join 
together to form the neighbouring zooecia,as seen in PI. XXII. 
fig. (>, from a decalcified stained preparation, and in the 
sairn* way in licania mayeliunica , B., the tube-growths join 
to form fresh zoieeia, as seen in my figure * of a Naples 
specimen, ami there are other cases with a similar growth, 
whereas it is more common for the zoreoial walls to bo 
formed in advance by parallel divisional lines the length of 
several zotceia ahead of the polypides ; then this is gradually 
divided off into quadrangular spaces, as is shown hv Nitsche 
iu M. mcnibranucea , and this growth occurs m Scluzaporclla 
auriculata , 8. unicornis , and a large number of their allies. 

Rosscliana patcllaria , Moll. (PI. XXI. figs. (>, 7, K.) 

Enchant pateKan\i y Moll., “ Pie Soorimh*,” p. 7o, pi. i\ T p. I* 1 ) (1803). 

Di'uhoris nimphi.r, Heller, “Pry. Adiiat. Meeres,” \ erli, K. k. zool.- 
bot. (Resell vol. xvii. p. 04, pi. i. titf. 4 (1S07). 

Ffnatm patcllaria, Lamouroux, lILt. d»*s Polyp, Corull. p. llo (1810). 

Mailia pa'cHaria, Sinitl, “ Floridan Brv.,” p. 12, pi. ii. tiu. 72 (lh“-‘i) ; 
Norman, “ Poly, of Madeira/’ Jotirn. Linn, Sot*., Zool vol xxv, 
p. 2*0 (UKH)). 

Jhachari* patcllaria, Water*, Ann & Mag. Nat. Hist. sor. 5, vol. iii. 
p 120, ]>1, x figs. 0 0 (1870). 

Manbrampora /midland, Waters, “ N. Ttal. Hrv.," (). douvn. (leol. 
Sot*, vol. xlvii. p. 10 (IhOl); (Jalv«M, 44 Kvp. Sc. ‘ Tmuulli'iir ’ et 
du ‘Talisman/*’ p. 387 (1007). 

This is partly dealt with under the group Madia of Rarrois 
(see p. 3 15). when prepared in Kan de Javcllc, the trifoliate 
shape of the opesium is clearly shown, and this was uppre- 
ciated by MacUillivray, who also considered that it was 
related to 7/. msselii^ And. Hut, although the trifoliate 
shape is usual, it is curious to find that the opesin of the 
ovicelligerous zooecia do not show this at all, the side of 
the opening being straight, and this seems to indicate that 
the trifoliate shape, frequent in many forms allied to Mem- 
branipqra , is not as important as frequently supposed ; 
further, in R. patcllaria , var. mullijuncta , W. f. there is 
usually no trifoliate opening. The form of the zomeia and 

* “Hrv. of the Bav of Naples,” Ann. & Mug. Nat. Hist. wn\ 5, 
vol. iii. p. 120, pi. xii. fig. 1 (1870), 

f This is described as A mph i/destrum by MacUillivray, Prod. Zool. of 
Victoria, dec, xu p. 70, pi. cxvii, fig. 0 (1880). 
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the general structure is similar, in the type with only six 
Wiinecting tubes, and in var. multijuncta , with about double 
as many, and the zooeria much closer together. Possibly 
the multijuncta is the E. planata of Moll, (non Pergens), also 
it may be M. mauritiana , Kirkpatrick. It is an open 
question whether patellaria should be placed in the same 
family as Haplopoma , as is done by Levi risen. The anees- 
trula * of multijuncta has no spines and resembles the other 
zocecia, but two or three rows close to the aneestrula may 
have 2 -~% very minute spines, easily overlooked; the following 
zooecia have no spines. 

In Eau de Javeile preparations there are, round the dorsal 
surface, a row of calcareous tubes for the radicles, and it is 
on these L'lmouroux + based the genus Mollia , as putcllarin 
is described as “ pedicel lees,” and somewhat similar radicles 
occur in Schizoporetla art) eaten, Hincks, and S. oliffopus , 
Robertson, but perhaps the most striking feature of patch r ariu 
is the tubular connection from zocedum to zooedntn, 
which is also very marked in Ckorizopora brorujniarlii , And. 
In R. patellaria there are also chambers between the zooecia, 
joined to them by similar connections (PI. XXL fig. 7). 
Similar tubular connections occur iu M. circumduthruta , 
Hincks, M. acuta , H., M. pvetinata , MacG., M, sejuncta , 
MacG. 

As stated, Norman and Smitt would place it under Mollia, 
Lamx., an undescribed genus only based on the radicles. 
M, roaHelii, And., has similar opcsial openings, and the 
ovicelb are similar, and here and there I find, sometimes, 
but not often, radicles long and slender, as well as blind 
chambers, and so patellaria is left iu Ro$tteliatia, as Mollia is 
quite unsatisfactory and has been used for many things. 

I followed Heller, then the authority on the Mediterranean 
Bryozoa, though with reservations, in placing R. patellaria 
under Diachoris , on account of the tube-dike connections, 
just like those of D, maytllanica , but this does not seem to 
be justified, auy more than it was to call it Membranipara . 

Lac, R,patellaria occurs from the Adriatic, Naples, Gtpri, 
Ajaccio, 280 met.; Nice, 40-100 met. ; Bonifacio, 55-77 
met. ; Florida. Fossil: Monteechio, Maggiorc, Ital. T^rt. 
etc. The va r. multijuncta } VV., occurs from Naples, Capri, 
Taranto, Madeira, Cape Verde Islands (in my coll, ami 
Calvet); Victoria,'Aust*rii{ia, MacG., us Amphihlestrum, 

* Fluridina minima , Canu & Bailor, 1ms a very similar Unccstralm 

t Loc. cit , p. 116. 
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Srtosella vulnerata, Busk. (PL XXL fig. 2.) 

For synonyms, Mi&s .Telly's Catalogue, and add : Cah ot, u Exp. Sc. 

‘ Travaiileur * ot du 1 Talisman/ w p. 394 (1907). 

The ancestrula has a trifoliate opening like that of the 
zooseia of M> trifolium . It is difficult to feel quite certain 
about the surrounding zoceua, for have the vibracular 
chambers to be counted with the zooecia? My present 
studies have caused me to modify iny opinion as to the 
importance of the number of zooecia surrounding the zooecia ; 
for the first three distal zooecia have usually a greater 
importance than the subsequent more inegular proximal 
ones. In Cupularla cutiariensts * and some Selettaria there 
are the usual three distal zooecia, and then five proximal 
ones. The early zooecia of Cupular in are very long, and this 
may account for the larger number of surrounding zooecia, 
the number eight seeming to be general in the genus. 

The vibraculum is just distal to the zoceemm, and the 
same is the case in Setoxellina roulei , Cal vet (FI. XXI. fig. 4), 
which has a membranous front wall like Membrunipora of 
the hneata group. The position is the same in Heliadima 
and occurs in Vvpularia, also an aviculariutn in this position 
is common in Mtcrupora . * 

Setosella vulnerata lias a distinct operculum, which closes 
the ovieeli, and l have an ovieell on a specimen from Capri. 
Jullienf describes and figures the ovieelis, and Calvet 
mentions them, hut Leviuseti J says the ooccia have hitherto 
been overlooked, and makes a new family Setosellidm, 
sajing that the ooccia are endotoichal—namely, interior and 
situated in the distal part,—which is not very clear. The 
family-name Setosellidue does not seem to be required. 

In studying the atircstrulur region of AJieropora coriacea 
I found a jsooeeium, apparently an aneestrula, with a large 
central opening (PL XXI. fig. 3), but the specimen was 
broken, so that it is impossible to say whether it is the 
auccstrula or a next neighbour. 

Lor. Shetland; Capri (JF.); Algiers; Tunis; Spain, 
with ovieelis ( Calvet ) ; Bay of Biscay ; Morocco; between 

* Waters, 4i Seleimriadn) and CoitoscharoUifiidfe,’’ Jouvn. Linn. Soc., 
Zool, vol. xxxiv. p. 410, &c., i>l. xxx. figs, 9, 11 (1041). 

t 4 Drag, du TravailUnir/ Jullien, Hull, Soc. Zool. do France, vol. vii, 
p. 28, pi. xvii. Hg 00 (1H84). 

J Morph. Chml. p. 100. Tho ovieell of I)ip f odldymia complicata, Uhs., 
poems to correspond with Leviuseu’s description, see W aters, Proc. Zooh 
Soc. 1913, p. 491, Hg. A. 
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Foyal and Pico [IV.) ; Portugal; Nice ; Cape Verde Islands, 
480 met. (Caloet) ; Canaries, 8700 met. ; Spain, 392 met., 
1901?, 1068 met.; hit. 23*21 N., long. 03*21 W .{Levinson). 

SetoselUna roulei , Calvet. (PI. XXI. fig. 4.) 

SetonoUina roulet , Calvet, “ Evped Sc. du ‘ Travmlleur * et du 
* Tuli'Miian, 9 ” vol. \in. p. 895, pi xxvt. figs. 5, 0 (1907); ('ana k 
Bailer, >T Auier Early Tert. Bry, p. Ill, who any it was found 
fofttul in the Pnabonian. 

The ancestrula corresponds with the other zooacia, having 
a similir plain frontal membraue like so many Meinbrani- 
por<r, also it has a vibraculum near the distal end, as in 
&ietoxel/a miner at a, which has Mtcrupnru characters. 

Loc, S.VV. of the Cape Verde Islands, 190) met.; Cape 
Blanco, 2330 met. ( Caloet) ; Capri, 50 fath. (Water*). 

Micropora uncinata, Busk. (PI. XXI. fig. 5.) 

Mtcro)>orrt uncinate, Busk, Zool. Chilli. Exp. vol. x. p. 71, pi. xv. 
fig. 7 (1884). 

Andrcelu uncifera, Juilieu, tf Cap Horn,” p. BO, pi. iv. fig. 9; xiv 
figs. 1-3 (1888). " 

This shows the ancestrula, but the preservation is not 
sufficiently good to be certain of the number of spines, but 
1 believe there are 13. The aviculariutn is frequently just 
as figured by Busk, but it may he more pillar-nhapcd, with 
the mandible at the side. A few zooeem near it have 
6 spines, the later zooacia have 2 spines, sometimes 4. 

Cribrilina pataponica, Waters. (PI. XXI. fig. 11.) 

Cribrihna patmfonica, Water*, a Bry. from near ('ape Horn,” .lourn 
Linn. Soc , Zool vol, xxix, p. 288, pi. xxviii, figs. 6, 7 (1994). 

The ancestrula shows a central pit as often found in 
inemsting Cheilostomata, and in patagonica it is without 
any signs of spines. The zoaeoia appear to radiate regularly 
from it and iu ordinary zoaecia there is a distal avicularium 
which is represented by the pore at the end of the ovirell, 
fqr above the ovicell there is no avicularium, whereas, iu' 

magellanica *. Calvefc, which is 
so closmy iWHKLthereJs no avicularium, but a pore which 
may represent ™TfvTcularium, Cal vet’s and my species 

♦ Calvet, " Bryozoen/’ Hamburger Magali. Sammelreiae, p. 18, pi i. 
fig. 4 (1904). * 1 
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were described in the same year, but I think Calvet was the 
first, and as in most respects they are so similar probably 
mine should be considered as a variety. 

Lugenipora caminata^ Waters. (PI. XXI. fig. 12.) 

Cellepora return, vnr. caminata f Waters, u Bry. of the Buy of Naples,” 
Ana. & Mag. Nat. Ilist. ser. 6, vol. iii. p. 194, pi. xiu. tig. 1 ()87uJ. 

The anccstrula was found alouc without anything to 
indicate its specific position, and certainly it seemed probable 
that it belonged elsewhere, until some poor and small 
colonies of L. caminata were found with anccstrula? or parts 
of auccatruia* in various conditions. The little lidges near 
the distal part of the disk are very interesting and eharae^ 
teristie, indicating the tubes situated longitudinally in the 
wall of the zooeeiura. 

No doubt, a mistake was made in calling this a variety of 
retusa , Mantoni, a fossil not very satisfactorily described by 
Manzoni, and specimens found since my Naples work show 
that retusa from Naples has a quite different ovicell, and 
should have been described as Schizoportllu. 

Nor am I now satisfied with my work in another respect, 
for wc have this large L. caminata common in the Mediter¬ 
ranean, and there is a small Lagenipora named L . yrannm 
with many of the characters very similar although widely 
differing in size. It then seemed that Savigny figured this 
small species and named it boryi, but this now seems 
doubtful, and probably it was the larger one which Savigny 
figured. With a certain amount of uncertainty concerning 
the Savigny specimen it w ould seem best to retain the name 
caminata. It has* been described under othei names, and 
has been found fossil. 

EXPLANATION OF TI1E PLATES. 

Fla tk XXI. 

Fig. 1. Mrtnbranipm'a mmbramcw y L.» X 25. Showing double 
ancestrula. |Tiom Plymouth 

Fiy. 2. SttwxUH vutnerata, Busk, X Colony with ancestruln 
resembling the xocecia of M*mbrmnp<tra trifoiwm, From 
Algeria, sent by Jullien, A few other similar ancestruli© 

. seeu, though not as perfect as this one. In this specimen 
the vibrecular setae are lost, but one is added from a Capri 
specimen, (o) opesiule pore, X 66. 

Fig. 3. Micropoia cotiace a* Esper, X 50. Zocecium from the meet* 
trular region. There is not much doubt as to its Wing tbo 
anceatmlfi, although the relationship to the neighbouring 
soQ&cia cannot be fully made out From Hostings. 
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JK>. 4. Setosellina roulety Calvet, X 25. Showing Memhrampma 
characters and vibrnculro an in Setwrlht. From Capri (1) *. 

Fig. 6. Micropora uncinata , Busk, X 25. Ancestrula from the ceiitio 
of largo colony(1). From ‘ Challenger/ lttfwi (Tristan da 
Cunlm) growing on a piece of Adcrmelltf atlantivu. 

Fig* 0. Hosneliana (Mentbrunivoru) pat alluvia , Moll., X 50. Do)mil 
surfuca snowing calcareous tubular radicles* l’ropaied ui 
Fan de Javelle. From Capri. 

Ftp. 7. llosteliana patellaria, Moll., X 26. Anterior surface showing 
zoceciom with trifoliate opesium, and one with straight sid^s 
and an ovicel). There are some blind (borgne) celD with an 
opening in the centre. From Capii. 

Fxg. 8. Ditto, var. multijunctu, Waters, X 25. Cent)e of a colony 
showing anceatrula surrounded In zouicia. From Madeira. 

Fiy. 9. Caperia judex. Kirkpatrick, x 26. From Mauritius (I). 
Brit. Mus. See “ Ancest. of M. ptlom," p. tH^. 

Fir/. 10. Micropurella diadema , Mac(i., x 25. Showing the centre* of 
a colony with ancestrula. From Tasmania. Deferred to 
p. 000, <4 Ancest. of M. pilo&a.” 

Fir/. 11. Cnbrilina patugonica, Waters. Showing a deep pit on which 
no spines can be distinguished, X 25, From Cape Horn 
Expedition (1). 

Fiy. 12. Luyenipora caminata, Waters, X 25. Ancesliula. From 
Naples. 


Pl/ATK XXII. 

Fiy. 1. Monoporella tahitiemus f sp. n., X 26. Showing corvicorne 
spines surrounding the zooucium* (o) Zoiccium with ovicell. 
( 0 ) Zomctum from which the membrane and spiuiiH ha\e Iren 
washed away. From Tahiti. 

Fiy. 2. Ditto, x 26. Centre of colony showing ancestruln 

Fuj, 8. lihamphotfomeHa tcabra, Full., X 26. The other zooooift are 
developing, but are not in a perfect condition. From Franz 
Josef Land. 

F*y. 4. Mucronella pr&stans, Ilincks, x 25. From New Zealand, 

FY</. 5. Cellepora avicularis , Ilincks, x 26. Small colouy showing 
ancestrula. From Santa Morjiherita, Lig. 

Fig* 6. Chorizopora brongniartii f Aud., X 26. Decalcified growing end 
from Viliefraiiche-sur-Mer. 

Fiy, 7, Ditto, x 25. Anceatrula from larger colony. From Santa 
Margherita, Lig. 

Fiy. 8. Haplopoma vnpremim, var. nndtiporum, var. nov., x 25, 
* Ancestrula from the base of a colony, seen irow the interior. 

Fiy. 9, Chorizopora bnmgniarli t, Au<L, X 26. Showing row of poreu* 

Fiy. 10. llapUrpoma imprmum , Aud., X 26. Ancestrula in larger 
Colony. 

Fiy. 11. Chorizo/mra bronyniartxi ‘ Aud., X 26. Showingpore-chamber* 
in form of radicles. 

Fig. 12. Haplopoma impre»8um,x ar. multipot'um, X 25. From Mentyue. 
Base of colony of 10 zooecia. 

Fig. 18, Haplopoma bimucronatum t Moll,, x 25, Anceatrula in colony* 
From Naples. 

Fig. 14. Chorizopora brongniartii f Aud*, X 25, From Wanganui, N.Z. 


# (1) indicates that only one specimen with ancestrula has been aeon. 
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XXXIX .—Morphology and Zonal Distribution of some Chalk 

Te rebrat ul ids. By M. K Sawni, BA. (Oanta!) ) (Research 

Student, Imperial College of Science and Technology, London). 

[Platan XXIII.-XXVX] 

Introduction and Technique. 

The present work was undertaken with a view of reducing to order 
the perplexing variety of form exhibited by the Terebratululs 
found in the Chalk. It was hoped to accomplish this by a study 
of the muscle-impressions and muscle-scars, supplemented by such 
external characters as might be found to be significant from a 
classificatory standpoint. Internal characters of this sort (muscle- 
impressions, etc.) have already been used for diagnostic purposes 
by Mr. 8 . S. Buckman* ( 12 ), who found that the hard siliceous or 
calcareous matrix of certain Jurassic Terebratulids, detached by a 
process of burning ( 8 , 9 , 10 ) and sudden cooling, revealed almost 
perfect oasts, showing in many cases morphological details with 
extraordinary accuracy and distinctness. To these seminatural— 
that is, artificially exposed but naturally made—casts were added 
the natural casts produced by the normal process of weathering. 
Such natural caste aro ram tn the British Chalk, except flint 
^toasts, which are found as derived fossils in gravels, and cannot, 
therefore, be assigned to any particular zone. At the same time 
preliminary experiments with other Terebratulids from that 

* Fall references to literature cited during the course of this paper will be 
found in the list appended. 

jlnm <k Mag . AT. Hist. Ser, 9, VoL xv. 24 
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formation soon made it clear that, except in a very few cates, 
where the internal matrix was siliceous or unusually hard chalk, 
the method of burning could not be satisfactorily employed on a 
largo scale. In the great majority of cases it was found that the 
matrix itself flaked off, thus destroying portions of the muscle- 
impressions, this tendency to flaking being especially marked near 
their anterior ends, which added considerably to the difficulty of 
ascertaining their correct shape. Moreover, the shell frequently 
remained intact near the umbonal end, thus obscuring the details 
of the posterior ends of the muscle-impressions. In a few cases 
very good seminatural casts were obtained from specimens with 
a mediumly hard internal matrix by pure accident. Experiments 
were also made to expose the muscle-impressions by gradually 
dissolving away the shell near the dorsal umbo by the application 
of dilute hydrochloric acid, or by grinding down the same region 
on a water of Ayr stone, but the results were far from satisfactory. 

These experiments not liaving proved altogether successful, the 
writer was forced to have recourse to other moans of obtaining 
casts of the muscle-impressions, etc , and he is greatly indebted to 
Mr. C. P. Chafcwm, of the Geological Survey of Great Britain, for 
suggesting the use of a dental engine for removing the internal 
matrix of shells. It was hoped at first only to expose the muscle- 
impressions by this means, and to secure artificial gutta-percha 
casts of the interiors of the brachial and pedicle valves. Great 
care had to be taken in the use of this machine, so as not to 
obliterate the muscle-impressions by the application of an inappro¬ 
priately coarse burr or by “ overdoing ” the specimens. The task 
was tedious, but, to compensate for this, practice showed that, not 
only would it be possible to get the muscle-impressions, but that, 
with reasonable care and caution, even structures of such extreme 
frailty as the brachial skeletons could also be exposed. As it may 
be useful for those who wish to work on similar lines, I may be 
permitted to give some details. 

Before work is actually started, it is important that the specimen 
should be thoroughly cleaned, so as to show up the growth-stages, 
beak-characters, gymphitium, etc., and that it should be photo¬ 
graphed in its dorsal, lateral, and anterior aspects. Its dimensions 
should then be accurately measured, in order to keep a complete 
and permanent record of the specimen, for it follows, from tbs 
nature of the case, that this could not be done satisfactorily once 
its two valves have been separated. For measuring dimensions the 
method adopted by Mr. Buckm&n has been followed, with one 
addition, namely, that a record is also kept of the length XX' (see 
text-fig.), this distance being measured between the dorsal surface 
of the beak and the highest point on the brachial valve, when 
the specimen is held horizontally between the two arms of the 
callipers. All dimensions are measured in millimetres and reduced 
to percentages of the base-line, for the sake of uniformity (see 
Burma Memoir, p. 18b). 

It is evident that, so hr as the internal characters are concerned. 
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the dorsal or braclual valve is by far the more important of the 
two valves. The endeavour, then, has constantly been to secure 
the brachial valve as complete as possible, even at the expense 
of having to partly break or destroy the pedicle-valve. In fact, 
in every case where it was not possible to separate the two 
valves complete, a small j>ortion (about one-third or more) of the 
pedicle-valve was removed with a sharp chisel and hammer, leaving 
the anterior end of the shell exposed ventrally (see text-fig ). The 
sjwcimen was then worked with a burr of suitable sixe along and 
below the line of junction of the two valves (indicated by the 
arrow) which were then pulled apart with the fingers. If the 
olmlk is soft, the ventral valve can be cleaned out directly by means 
of a hard tooth-polishing brush. If, however, the internal chalk 
matrix is hard, most of it should be first removed with a burr, 
leaving a thin residual layer of chalk, which can then be worked 
away with a hard brush as before. Great care, however, has to be 
exercised in working out the dorsal valve, which carries the brachial 
skeleton. Practice has shown that the best wav is to remove the 



Showing specimen ventrally exposed, and length XX'. 

chalk enveloping the brachial skeleton first, leaving a sufficiently 
wide safety margin of chalk around it. (Hardness of the chalk 
matrix and sine of the specimen alone must decide what sort of 
burr is suitable in any particular case.) In removing the last 
trace of chalk covering the brachial skeleton, it is advisable to use 
an extremely fine burr, and to expose a small portion of the 
external surface of the crura (in no case the loop, as this is 
extremely delicate and liable to break). The rest of the braohial 
skeleton should then be worked out along this line of exposure. 
In many oases it was found advisable to cover the exposed crura 
with a thin layer of collodion acetone, and to dissolve away the 
chalk matrix with dilute l^drochloric acid, repeating the process 
till the whole of the brachial skeleton has been exposed. This 
method, though somewhat tedious and requiring extreme caution, 
gives excellent results, and should be used in the case of rare 
specimens, because it does not involve the same risk of damaging 
tne brachial skeleton as when the latter is worked out with a burr 
ot a brush. 

Unless the chalk matrix is extremely soft and easily removable, 

Asa 
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the safest procedure k to ex)H)w> tho brachial skeleton at the sides 
only, leaving a supporting column of chalk underneath. The speci¬ 
men should then l>e photographed, and the column of chalk worked 
a wiry after a good print has been obtained, it is essential to photo¬ 
graph or make a drawing of the specimen before the entire brachial 
skeleton lias been exposed, as the latter is not infrequently damaged 
while the last trace of chalk is being removed from underneath. 
For removing this column of chalk a fine burr is the host, especially 
when one approaches the brachial skeleton or the region of the 
muscle-impressions, septum, etc., for in the latter case the outline 
of the impressions or of the individual scars may be easily 
obliterated if sufficient care has not been taken in choosing the 
right size of buir. It the chalk is soft, a small soft tooth-polishing 
brush gives excellent results for excising the muscle-impressions, 
and these sometimes take on a polish which demarks them from 
the rest of the shell It is needless to add that the movement of a 
bru&h is much more difficult to control than that of a burr, so that 
far more care is necessary in working with the formei than with 
the latter. 

In order that the results should he complete, a cast is made of 
the interior of both brachial and jiediele valves. For this purfJOHft 
one can use ordinaiy gut a-pep'ha ^ in. thick sheet, which gives 
excellent result* A smiil piece ot this material is dropped into 
hot water and when sufficiently soft pressed as quickly as possible 
into the moistened interior of the pedicle-valve with wet fingers. 
'While the gutta-percha is still soft, a second instalment of tho 
same material is pressed into the shell, to lend as itwue an impetus 
to the foimer, and so to make the east somewhat better defined. 
When dry, the cast can he easily removed and the process repeated 
if necessary. As usual, a little more care is required in making a 
cast of the brachial valve, because the softened gutta-percha has ta 
Ik* pushed underneath the delicate loop and then pressed into the 
valve. For this purpose a narrow, flat, curved metal bar can bo 
used, and a shoemaker’s awl is recommended. When the valve is 
complete, beautiful easts are obtained showing muscle-impressions, 
septum, and impressions of the pallial sinuses, etc., etc. 

Material for the Work. 

The work was started on gome zonally collected specimens kindly 
lent to mo by Mr. A. G. Davis, and in a very great measure I 
have been indebted to the generosity of the "Geological Survey 
Museum in particular, and to the Castle Museum, Norwich, 
both of which placed their Chalk Torebratulids at my disposal. In 
a small measure, 1 was able to supplement this material by some 
which l collected in the neighbourhood of London. 

Unless otherwise indicated, only those specimens of which the 
zonal horizon is known wiih absolute certainty lmvo been utilised 
for the purposes of this work. Tho exact jiosition of each specimen 
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within the zone cannot, unfortunately, be ascertained. One, 
therefore, does not know, for example, whether a particular 
specimen comes near the top or bottom of the Mucronata zone, and 
this is all the more unfortunate as in this case the zone embraces 
such a wide span in geological time. The present paper deals with 
the Upper Chalk only, including the zones of Ostrea lunata , 
Urlrtnnitrlla mucronata , AUc raster corangumum , and Micros tor 
cortcstudtnariurn. No specimens from either the Marsupites 
testudinarius or the Actinocamax quadrat us zones were available. 

It is perhaps essential to explain why the Upper Chalk should 
be taken as the starting-jjoint. All the preliminary experiments in 
the working out of the internal characters of the Terebratulids 
were made on specimen# from the zone of llolastcr planus, as 
these showed externally the greatest variation. Owing to the 
great hardness of the chalk matrix, however, it was found 
extremely difficult to .work all the internal details, brachial 
skeletons, cardinal process, muscle-impressions, pallial sinuses, etc., 
of each specimen, it was, therefore, imjxis&ible to decide what 
diameters, or combination of characters, could possibly l»e used as 
a basis of classification. The chalk from the other zones above 
noted yielded specimens which could bo comparatively easily and 
speedily worked out in all their internal details. It was therefore 
hojied that, having once established a basis for a natural classifica¬ 
tion from these specimens, it would be easier to apply it to the 
lower zones of harder clialk, yielding specimens which could not ba 
completely worked out. 

Historical Summary. 

“ King ( 19 ), 1850, really laid the foundation of the classification 
adopted at the present time. He first recognized the great im¬ 
portance of internal structures, brachial skeleton, etc., without, 
however, ignoring the other characters, dental plates ( JEpithgris) 
or the form of the sholl (Eudesiu, Tggope) for example/' 

“A comprehensive analysis of Tcrebratula was made by 
llothpletz v 2 f), 1880. He divided the genus into 8 groups— 
lliplicatiiB, Uniplicatte, and so forth, and these he parted into some 
K Sippe, or clans. However, his arrangement is also not natural, 
and it takes little account of morphogenetic development.” 

In 1917, Mr. S. S. Buokmann ( 12 ; see also 5 , 6 ) published his 
remarkable memoir on “ The Bracliiopoda of Namyau Beils, Northern 
Shan States, Burma,” giving therein, for the first time, a compre¬ 
hensive morphogenetic study of several Hhynchonelluls and Tere- 
bratulids. It is only with the latter that we are here concerned. He 
has shown in a very lucid manner tluit it is only by a careful study 
of the morphogeny of an individual specimen that its true generic 
position can tie ascertained, or the full significance of its relationship 
with other forms adequately appreciated. Far more importance 
was attached to the method by which a certain type of plication, 
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biplicatipn, or multiplication, for example, was attained, rather 
than to the actual type ot* the plication itself; for it has boon 
demonstrated that similarly plicate shells have, in several cases, 
reached their adult forms along different developmental stages, and 
so must be separated. Thus, for example, 44 if the anterior margin 
of Eudesia be compared with that of Ter eh rat ula fimbria both 
appear to be the same—multiplicate rectimarginate. Then the 
fully plicate Eudesia might be supposed to represent simply a 
further development of the semiplieate T, fiwbria . But their 
developmental history is quite distinct. T. fimbria shows the 
direct multiplication of the rectimargin; Eudesia has passed 
through the everted (lophothy rid) stage, and has attained to multi¬ 
plication by a long process of repea ted splitting (sulcation) of 
plieui, which has reduced the eversion till a rectimargin has been 
again acquired.” 

Similar remarks are applicable to other features, ornamentation, 
etc., of Brachiopoda. They should he borne in mind also in 
dealing with brachial skeletons—similar skeletons, like similar 
foldings, mav have different histories; they are genora!ly,*but not 
always, proof of identity. A vciy important considoiation, however, 
on which Mr. Buckman has separated his Terebratulid genera is 
the form of the impressions left by the posterior and anterior 
adductors on the dorsal valve. These wero obtained on the casts by 
burning the specimens, though it is observed that 44 the burning 
process is not so satisfactory with Terebratulida) as with lihyn- 
chonellidw. And the dorsal muscle-scam do not appear to give the 
same range of variation as is found among the Rhynchonellidse, 
while little can bo made of the ventral muscles.” 

I have already remarked that an attempt was made with the 
Chalk Terebratulida to obtain natural casts by a process of burning, 
but without success. It was, however, possible to clear up ths 
interior of both the brachial and pedicle valves by means of an 
ordinary dental engine, and to make artificial gutta percha casts 
thereof, for purposes of comparison. While full details of these 
muscle-impressions may be left for later consideration, suffice it is 
to say here that, so far as the majority of the Chalk Terebratulida 
worked out are concerned, the muscle-impressions of either the 
dorsal or ventral valve cannot be utilised for a satisfactory natural 
classification of this group. 

By far the large majority of Chalk Terebratulids have been 
supposedly attributed to the genus Liothyrina. This identification, 
it should bo noted at the very outset, is entirely erroneous, and, as 
will be shown later on, no single .chalk specimen has so far been 
worked out which can be definitely referred to that genus 4 . The 

* It is interesting to note, however, that tho brachial skeleton at one tom 
which I have called Neoliothyrhui (JV. obma = Tenbratula obtta t Davidson, 
non Sowerby), actually passes through the Liothynna stage, though its adult 
loop is quite different. I have also given au account of three apparently 
hitherto undescribed forms from the Upper Jurassic (Weisse Jura, at 
Germany) which possess a WJ/j/nna-lUce loop (see pp. 87fl-877)> That no 
aperies of Lwthyrma has so far been found in the British chalk is somewhat 
surpriHiug. 
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error must unquestionably l>e attributed chiefly to our ignorance of 
the internal structure, particularly the brachial skeleton of these 
Terebratulids, and to the fact that they sometimes bear a striking 
resemblance in their external features to Liothyrina vitrea , Bom. 
Incidentally, this demonstrates how dangerous and unfortunate it 
can be to rely upon external form alone in establishing a basis for 
a natural classification. Improved methods of working and the inter¬ 
pretation of facts in the lLght of modern evolutionary principles 
have shown, however, a state of things hitherto unsuspected. In 
fact, it has been found possible and necessary to divide the Chalk 
Terebratulids into several new genera, based not merely upon 
external characters, which are particularly elusive'for classification 
purposes, but upon different internal characters or combinations 
thereof. For this purpose the differences in the form of the 
brachial skeleton and cardinal process have been found to be in¬ 
valuable. Impressions of the pallial sinuses, the dorsal or ventral 
muscle-system, do not appear to have the same importance in the 
case of the Chalk Terebratulids as has been recognized by 
Mr, Buckw&n (1917) for his Jurassic specimens. In spite of the 
fact that almost perfect artificial casts of the muscle-impressions, 
etc., were obtained, showing, in most cases, details with great 
clearness, I was unable to establish any definite correlation between 
the form of the loop and that of the muscle-impressions or pallial 
sinuses. The conclusions then seem to be irresistible that, were it 
possible to work out their brachial skeletons, the position of some 
at least of the Jurassic Terebratulids, which have been separated 
on the basis of their muscle-impression, may have to be inter¬ 
changed ; for there is no reason to suppose that a basis of classifica¬ 
tion which has been found to be a true and natural one for the 
Chalk Terebratulids should break down when applied to other 
Terebratulids, whatever their geological age. Mr. Buckman was 
kind enough to examine some of my artificial casts, without, 
however, studying the corresponding loop-types, and he also 
recognised the necessity of revising his genera on the basis of their 
brachial skeletons; but, whereas it seems likely that interchange of 
position of sops of his genera is possible, he regards their further 
subdivision as the only alternative. In other words, he thinks that 
some at least of the muscle-impressions which appear to be similar 
in shape may be really different or vice versd , the true form having 
become hidden by deposition of callus or by some other factor. 
It is not without considerable hesitation that this point is pressed, 
for it seems conceivable that natural casts obtained by the burning 
process may give a truer impression of the interior of the valves 
than artificial gutta-percha oasts, though the statement made with 
regard to the Chalk Terebratulids may be verified from the actual 
specimens themselves. In those oases in which a semi-natural 
cast was secured by aooident or otherwise, the latter was in no 
wise different from the artificial casts afterwards obtained. 

Tna GiiNtra LtommrNA . 

The genus was first dcfiuitclyestablished by Douvill6(i6) in 1870, 
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under the name of Ltothyris , and he recognized L, vitrea as the 
genoholotype. As, however, this name had been already used for one 
of the Pelecypoda, Oehlert in 1SS7 changed it to Liofhynna. 

In view of the fact that so many of the Chalk Terebratulids 
have been (erroneously) referred to this genus, it will not be out 
of place to reproduce Douville’s original description of the geno¬ 
type in full. This will also enable the reader to compare it with 
other genera presently to be described. A figure showing the 
brachial Skeleton of L, vitrea , Pom., is also given (PI. XXIII. 
fig. 11 ). The diagram of the dorsal valve in ZitUTs ( 25 ) ‘Text¬ 
book of Paleontology * seems somewhat imaginary, for the type of 
brachial skeleton shown does not belong to Liothyrina , though, 
curiously enough, the valve itself does. 

One other point should be mentioned, fn the dorsal view o£ 
Douville's specimen ( L . vitrea) the condition of the foramen 
appears to be attrite, while certain other recent specimens which 
the writer has examined appear to possess a slightly labiate foramen, 
which is clearly a different (later) developmental phase than the 
former, and must, therefore, be specifically distinct. Hence it is 
desirable that the term Liothyrina vitrea should lie restricted to 
specimens with an attrite foramen, and other specific names given 
to specimens with different types of foramen, etc. A description 
of the genus may now be given :— 

“Coquilles toujours liases, ovales, allongees ou globuleuses, 
appartenant an gruupe des Cincta. Grande valve k crochet non 
eartfnee sur leg c 6 t£s, tronqufie h son extremity par un foramen 
tr&s petit. Appareil constitutf comme dans lc genre Terehratula , 
ne depassant jamais le tiers de la longueur de la petite valve, et 
formtf de deux lamelles eurrentes relives directement a une barre 
trims vorsale (pent) I 6 gerement arqu£e. Septum medium mil. 
Plateau cardinal peu d^veloppe; ajxipbvse caleiineenmi trea 
d£veloppee et souveni meme creus^e pour l’insertion du muscle 
cardinal ou rtStracteur. A Tint^rieur de la petite valve quatre 
sillons longitudinaux plus ou moins pnnionol* ou s’attacbent les 
sinus veineux palk%ux. Appareil pallcal form 6 de spicule* 
6 toil£s tres grilles et espac^s. 

“ Nous n'avons gu&ro k ajouter k ces caract^res quo l’absence 
de cloisons rostrales.” 

Before we proceed to the actual description of the Chalk 
Terebratulid genera, it apj>ears necessary to explain some additions 
to Braehiopod terminology which iiave been used in these 
descriptions. Considering for the present the brachial valve 
only:— 

(1) A distinction has been drawn between a PieudoBeptusn, 
which, as a rule, presents itself as a rather broad and more or lest 
fiat ridge between the dorsal muscle-impressions, and the true 
septum which appears as a narrow linear projection superposed 
upon the Pseudoseptura. This distinction appears neoeasaiy for 
tho two structures may even be regarded as *>eing developmental^ 
distinct, for, whereas the former seems to be formed, at least partly, 
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by excavation of the shell by the muscle-impressions, the latter 
must he accounted for by the actual deposition of shell-material 
upon the Pseudoseptum. This view is also supported by the fact 
that where the muscle-impressions are feeble, the Pseudoseptum is 
hardly developed or not developed at all (e. g., Piarothyris 
rotunda ). 

(2) In describing crura, winch are more or less triangular, the 
margin nearest the cardinal process is called the posterior dorsal , 
that away from it the anterior dorsal , while the ventral one is 
known as the ventral margin . The point of junction of the 
posterior and anterior dorsal margins, sometimes short and some¬ 
what obtuse, sometimes sharp and more or loss prolonged, is called 
the crural process, a term already in use. When the crura are 
more or less quadrangular, the side on which they are attaehed to 
the crural base is the basal margin. These distinctions, it may be 
noted, are somewhat, arbitrary, hut, nevertheless, they appear to be 
necessary for accuracy and convenience of description. The crural 
bases vary considerably in their degree of development—for example, 
they are practically evanescent in Qibb/thyris gihha (PI. XXIII. 
hg. 4), while they show an enormous development in Chaticnw- 
thyris subcardinalis (see PI. XXIII. tig. 9), in which species they 
considerably overlap the cardinal process on either side, and obscure 
its true characters. Intermediate degree* of development of this 
structure are met with in other genera from the different chalk- 
zones. 


Systematic. 

In the case of each of the following new genera the generic 
diagnosis, drawn up from all the known species of the genus, is 
first given. Some important distinctions from other genera de¬ 
scribed herein ait* then noted, followed by a brief account of the 
different sjH*ciea including the genotype. Whenever a genus is 
not represented by more than one species only a description of the 
genotyjie will be given, the generic diagnosis, however, Wing 
noted in the usual order. 

1. Superfamily TEREBBATTJLACEA, Waagen. 

Family Ttrebratulidtt, Gray ( 18 ). 

Subfamily Terrmia tulwar, Dali. 

( 1 ) Genus Pulchiuthtbis *, nov. 

Genotype, P. gracilis , sp, u.zsTerebratula e/ottcafrr, auett. pars. 

Generic Diagnosis .—Mesothyrid; beak small, more or less 
curved over the dorsal umbo ; beak-ridges narrow but fairlv dis¬ 
tinct ; foramen small, circular, attrite ; deltidial plates conjunct, 
forming a symphytium which is not well exposed. Morphogeny; 
biconvex rectimarginate to incipiently sulcate. 

* JNdchar, beautiful, 
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Brachial skeleton (PI. XXIII. figs, 0, 6a) of a very distinctive 
type. Crura narrow, gently inclined inwards, more or less quadran¬ 
gular, but with a comparatively short basal margin. The hagai 
margin is sometimes very short indeed, thus giving the crura a 
somewhat triangular appearance. Crural processes small, sharply 
pointed and curved inwards. Crural bases conspicuous and well 
separated from the cardinal process. Loop exceptionally flat, bow¬ 
shaped with anteriorly directed apex (a very distinctive feature). 

Cardinal process more or less globular with a flat dorsal 
surface, bearing two well-developed knobs interiorly, and a 
somewhat less conspicuous median one anteriorly (the relative 
development of these knobs is somewhat variable in different 
species). 

Distinction .—From Ellipsothyris , the well-defined ellipsoidal 
cardinal process of the latter, and its narrow, well-arched loop 
with upwardly directed apex. 

Pesceiption or Species. 

(1) 1. Pulchrithyris gracilis, sp. n. 

Mesothyrid; beak slightly curved over the dorsal umbo; beak- 
ridges fairly distinct; foramen small, circular, attrite. Hymphy- 
tiura with transverse rugosities. Shell almost equally biconvex, 
rectimarginate, ovate. 

Brachial valve (V 1. XX11I. fig. 6 ; PI. XXIV. fig. 12 a).— 
Cardinal process fairly large. Muscle-impressions trapezoidal w ith 
anterior apex slightly asymmetrical. The scars of the anterior and 
posterior adductors are not individually distinguishable. Pallia! 
impressions somewhat divergent; arise from the anterior apices 
of dorsal muscle-marks and transverse about three-fourths oi the 
length of the valve. Pseudoseptum thick, very gradually tapering 
anteriorly. Septum linear. Dental sockets well defined. 

Pediclc»valve (PL XXIV. fig. 12).— Muscle-system somewhat 
ovate in outline with posterior apex prolonged. The adductor 
impressions are clearly seen in the middle occupying longitudinally 
a boat-shaped area. What appear to be the impressions of the 
pedicle and cardinal muscles may also be distinguished, but their 
boundaries are rather vague. Pallial impressions arise from near 
the lateral margins of the muscle-system and run almost parallel 
to each other. Teeth well defined. Interior of the shell thickened 
in the umbonal region. 

Distinction.—' This species resembles Ellipsothyris similis in 
external form, including the beak, but is somewhat smaller. 
Internal details are, of course, entirely different in the two forms. 

Proportions .—29:100 :94 : 65 ; 58 *. 

Mange of Species.— Zone of Belemnitella mucrenata. 

* These proportions are always given in their usual order— namely , base-line, 
length, breadth, thickness, and the distance XX 7 . 
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Holoiype. —No. HBW 395. Collection of Geological Survey, 
London. 

Type-locality. —Magdalen Chapel, Norfolk. 

(2) 2. Pulchrithyris extensa, sp. n. (PI. XXV. figs. 8, 8 a.) 

Mesothyrid, beak strongly curved and somewhat closely 
oppressed to the dorsal umbo ; beak-ridges narrow, fairly distinct. 
Foramen minute ; symphytium almost completely hidden. Shell 
large, unequally biconvex (the dorsal valve being more convex 
tlmn the ventral), rectiinarginate, elongate-ovate, with incipient 
sulcation of the dorsal valve. 

j Brachial valve (PI. XXIV. fig. 15).—Crura more nearly trian¬ 
gular , cardinal process small; muscle-impressions subtriangular ; 
pallia / impressions divergent, arising from the anterior apices of 
the muscle-marks. Pseudoseptum narrow; septum linear; dental 
sockets deep. 

Pedicle-valve (PL XXVI. fig. 8).— Muscle-system ovate with 
posterior apex somewhat prolonged. Pallial impressions arise 
from near the lateral margins of the muscle-system and run 
approximately parallel to each other. Teeth well defined. 

Distinction. —This species differs from P. gracilis in its re¬ 
lative proportions, being about one and a haif as long as the 
latter, the greater curvature of it* beak, and, above all, by the 
anterior incipient sulcation of its dorsal valve. The cardinal pro¬ 
cess is also smaller and pseudoseptum narrower than in P. gracilis . 

Proportions. —36 : III): 75 (approx.): 61 :54. 

Mange of Species. —Zone of Belemnitella mu cron at a. 

Holotype. —No. 7 KCN. Collection of Norwich Museum. 

Type-locality. —Norwich. 

p 

(2) Genus Kestokithyms *, nov. 

Genotype, K. inflate , y>. n. (PI. XXV, fig. 10.) 

Generic Diagnosis .—Epithyrid; beak strongly incurved and 
appressed to the dorsal umbo; beak-ridges not distinct. Foramen 
small, circular, attrite. No svmphytium; shell sub-pentagonal, 
strongly and about equally oieonvex. Morphogeny: biconvex 
rectimarginate to uniplicate, the uniplica being quite well marked. 

Brachial mine (PL XXIII. figs. 8, 8 * ; PL XXIV. fig. 9).— 
Brachial skeleton distinctly triangular, crura exceptionally broad 
(the broadest so far worked out in any Terebratulid genus from the 
Chalk), gently inclined inward*; posterior dorsal margins nearly 
straight, and slightly folded over, particularly near the crural 
bases, in which region they also bear two short triangular processes, 
one on either side. Loop in the form of a broad arch. 

Cardinal process. —Projects from the dorsal umbo as a short, 
thin, bifid plate. 

Muscle-impressions of the dorsal valve are characteristic, being 
* Froa Heston, a viUafe in Kent. 
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club-shaped, and may possibly be of value for identifying the 
genus. The anterior and posterior adductor scars are separately 
visible, their individual boundaries being clearly defined. The 
anterior adductor-scars are comparatively small and ovate, those 
of the posterior adductors long and sickle-shaped. 

Pallial nnprrssions commence from the anterior ends of the 
muscle-marks, and are divergent. Pseudoseptum broad aud ilat. 
&Upturn rudimentary. Dental socket* shallow. 

Pt d tele-calce (Id XX VL. tig. 15).—J tuscle-system ovate, well 
defined as a whole, but the boundaries of the individual muscle- 
scars arc not visible. Pal Hal sinuses leave four deep impress ions, 
diverging from near the jnisterior end of the muscle-s\stem. The 
median two arc somewhat longer than tlie two lateral impressions, 
and run along the outer margin of the muscle-system. Teeth 
comparatively thin and plate-like. 

Distinction. —The thin and plate-like cardinal process of 
Liothyrina resembles that of Kestomthyris somewhat, hut in the 
latter that structure is bifid; moreover, the brachial skeletons in 
the two genera are very different, the type of crura in liestoni- 
thyris not having been met with in any other genus. 

Proportions -30 : 111 : 1 JO : K3 : 55. 

Jlange of Species .- Zone of Mi waster corang ninum . 

JLolotype. —No. 1 KK. Collection of Air. A. U. Davis. 

Type-locality .—Keaton, Kent. 

(3) Genus Cabneithybis *, nov. 

Genotype, C. subpentagonalis, sp. n. (znTerebratula carnra % 
Davidson, Mon. Brit. Braeh. vol. i. pi. viii. tigs. 2, 2 a, non 
Mowerhv). 

Generic Diagnosis. —Mesothyrid ; beak small, somewhat sharp, 
as a rule moderately, sometimes strongly incurved ; beak-ridges 
narrow, fairly distinct. Foramen small, at times of the pin-hole 
type, circular, attnte. Svmphytium fairly well exposed, except 
when the beak is strongly incurved. Shell equally biconvex recti- 
marginate. Five different species of this genus have been 
described here, and vary in shape from subpentagonal to almost 
regularly pentagonal, to circular, to elongate, but none of them 
can be identified as Terehratula carnea , Sowerby ( 2 a). 

Brachial skeleton (PL XXJI1, figs. 15, 15 a) consists of gently 
inclined crura with basal margins or moderate width. Crural pro¬ 
cesses sharp, somewhat prolonged; anterior and posterior margins 
nearly equally curved ; ventral margin straight. Crural bases 
fairly well developed. Loop conspicuously arched in the middle 
and well inclined inwards. 

Cardinal process large, bearing two very well-developed cardinal 
flaps posteriorly, and a median one anteriorly. The relative degree 
of development of these flaps varies in different species. 

Distinction,*- The cardinal process may at first sight appear to 

* This name has been adopted from the specific name 0 am#a. 
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resemble that of Pulchrithyris or of CJiattainothyris, being, as in 
the other two genera, large and somewhat globular, but its dorsal 
surface is more or less rounded and not ilat (as in Pulchrithyris ); 
and it possesses only one instead of throe anterior knobs (us 
in Chattainothyns symphyfica ). Excepting in tins rosjK'ct, tho 
genus cannot be easily confused with other genera, but distinctions 
ure noted wherever necessary. 

Descbjction of Spkciss. 

(3) 1. Carneithyris subpent a q on alis , sp. n. 

(PI. XX \ . figs/:*, 3 a ; PL XXVl. % 3.) 

Mesoth a > rid; beak fairly well curved over the dorsal uml>o, 
but not in contact with it; beak-ridges narrow, failly distinct; 
foramen small, circular, attrite; suuphytiiuu well excised. Shell 
equally and conspicuously biconvex, rectimarginate, subpentugonal. 

Brachial value (PL XXIV. iig. 13).— Muscle-impressions sub- 
triangular (compare PL XXIV. fig. 2, Parat}q>e), well defined; 
boundaries of the individual muscle-scars are not clearly visible, 
but the anterior adductors are probably somewhat broad and pear* 
shaped, and the posterior adductors comparatively narrow and sickle- 
shaped. Note tho striking resemblance with the corresponding 
muscle-impressions of Pulchrithyris ex fens a (PL XXIV. fig. 15). 

rallial sinuses leave two well-marked, slightly divergent, 
linear impressions, arising from the anterior apices of the dorsal 
muscle-marks. Pseudoseptum thick, broad, and gradually tapering 
towards tho anterior extremity; septum linear. Denial sockets 
deep. 

Pedicle-valve (PL XXIV. fig. 13 a). — Muscle-system well 
defined, in shape resembles the longitudinal section of a cone 
superposed upon a hemisphere. Scars of the adductors are distin¬ 
guishable. Pallial sinuses do not appear to leave any distinct 
impressions. Teeth well developed. 

Distinction, —From C, acuminata, the elongate, somewhat 
more regularly pentagonal outline of the latter, and its slightly 
acuter beak and smaller cardinal flaps. 

Proportion, —35:110; 01 : 84 ; 57. 

Banye qf Species. —Zone of Belemnifella wucronata, 

JIolotype,—S KON. Collection of Norwich Museum. 

Type- locality -Nor wicli* 

(3) 2. Carneithyris circularise sp. n. 

Mesothyrid; beak slightly curved over the dorsal umbo; beak- 
ridges not very distinct. Foramen small, circular, attrite. 
Stymphytium well exposed. Shell equally, but only moderately 
biconvex, circular, rectimarginate. 

Brachial valve (PI. XXIV. fig. 14),— Muscle-impressions trape¬ 
zoidal, well defined. Pallial impressions divergent, arising from 
the anterior unices of the muscle-areas. 
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Pedicle-valve. — Muscle-system well defined, somewhat ovate. 
Pallial impressions arise anteriorly from tlio muscle-system, and 
run approximately parallel to each other. 

Distinction. —From C . variability its less curved beak, well- 
exposed symphytium, and strongly developed pseudoseptum. Its 
circular outline is, however, a sufficiently distinctive character to 
separate this species from all othersj belonging to this genus 
which have been described. 

Proportions. —28*5 • 114 :108 : 07, GO. 

Range of Species. — Zone ef Belemmtella mucronata ♦ 

llolotype. —No. 15 KCN. Collection of Norwich Museum. 

Type-locality .—Norwich. 

(8) 3. Carneithyris variability sp. n. (PL XXV. fig. 4.) 

Mosothyrid; beak strongly incurved and somewhat closely 
appressed to the dorsal umbo; beak-ndges narrow. Foramen 
minute, of the pin-hole type, circular, attrito. No symphytium. 
Shell of somewhat variable dimensions, strongly and equally 
biconvex, pentagonal, rectmiarginate. 

Brachial valve. — Muscle-impressions roughly pear-shaped, 
comparatively broad anteriorly. Palhal impressions divergent, 
arising from the anterior apices of the muscle-marks. Pseudo- 
septum characteristic, lieing exceptionally narrow towards the 
anterior end. Septum linear. Dental sockets deep. 

Pedicle-valve. — Muscle-system ovate with posterior apex con¬ 
siderably prolonged. Impressions of the adductors well seen in 
the middle, occupying, as usual, longitudinally a boat-shaped area. 
Pallial impressions arise antero-laterally from the muscle-system, 
and have a parallel disposition. Teeth well defined. 

Distinction .—From C. subpent ag on alls, its well-incurved beak 
hiding the symphytium, more regularly pentagonal outline, and 
its narrow characteristic paoudoseptum. From O, circularity the 
differences are in shape, pseudoseptum, and beak. 

Proportions .—30*5:105 : 92 :65 • 46. 

Range qf Species .—Zone of Belemmtella mucronata . 

. llolotype. —No. 14 CMN. Collection of Norwich Museum. 

Type-locality .—Norwich. 

(3) 4. Carneithyris acuminata , sp. n. (PI. XXVI. figs. 5, 5 a.) 

Mesothyrid; beak sharp, well curved over, but keeping <juitc 
clear of the dorsal umbo; beak-ridges narrow, fairly distinct. 
Foramen minute, circular, attrite; symphytium well exposed* 
Shell equally biconvex, snbpentagonal, elongate, rectimarginate. 

Brachial valve. — Muscle-impressions rather broad, subtri- 
angular, Pallial sinuses leave two very closely placed, parallel 
impressions originating from the muscle-marks. Pseudoseptum 
thick, fairly broad. 

Pedicle-valve,-^-Muscle-system ovate-elliptical} area of ad- 
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ductor-scars clearly visible. Pallial sinuses as in the other 
species of this genus. Teeth well developed. 

Distinction .—From C. variability its well-exposed symphytium 
and curved beak, which is not appressed to the umbo. 
Proportion*.— 31 *5 :100 : 80: 66 s 54. 

Range of Species. —Zone of Belemnitella mueronata. 

Jlolotype. —No. 19 CMN. Collection of Norwich Museum. 
Type-locality. —Norwich. 

(3) 5. Cameithyris norvicensis, sp. n. (PL XXYI. figs. l t 1 a.) 

Mesothyrid; beak moderately incurved; beak-ridges feeble. 
Foramen small, circular, attrite. Symphytium slightly exposed. 
Shell moderately biconvex, subpentagonal, rectimarginate. 

Brachial valve (PL XXIV. tig. 5).— Muscle-impressions deep, 
subtriangular, and comparable with those of C. subpentagonali* 
(Pl. XXIV. tig. 2) and Pulchrithyris estensa (PL XXIV. fig. 15). 
Pallial impressions distinctive, arising from in between the muscle- 
marks (instead of from their anterior apices), and forking as it 
were from the pseudosept urn, which is broad and flat. Dental 
sockets deep. 

Pedicle-valve (PL XXVI. fig. 14).— Muscle-system ovate- 
elliptical. Pallial impressions as described for other species. 
JWth well defined. 

Distinction ,—From C. ciroulans , the peculiar mode of origin 
of the pallial impressions; from C . subpentagon alts , its general 
shape and the lesser convexity of its brachial and pedicle valves. 
Proportions. —33*5:107: 95 (aoprox.) : 61: 50. 

Range of Species .—Zone of Belemnitella mueronata. 

Jlolotype. —No. 44494. Collection of Geological Survey, 
London. 

Type-locality. —Norwich. 


(4) Genus Maojothtbis nov. 

Genotype, M. magna , sp. n. (PL XXV. figs. 1, 1 a.) 

Generic Diagnosis. —Permesothyrid; beak stout, slightly •in¬ 
curved, beak-ridges fairly distinct, subcontinuous. Foramen 
large, circular, incomplete, attrite, oblique. Symphytium slightly 
ex^owd. Morphogeny: biconvex rectimarginate to inoipiently 
uniplicate. Shell large, pentagonal. 

Brachial valve (FLXX1I1. figs. 1, la; PI. XXIV. fig. la).— 
Brachial skeleton of uniform width throughout; crura quadran¬ 
gular, gently inclined, with a comparatively abort basal margin. 
Posterior dorsal margin rather long, very slightly curved, anterior 
dorsal margin sharply curved. Crural processes restricted; crural 
bases well developed. Loop in the form of a broad, gently 
inclined arch. 

Cardinal process hemispherical, with a broad, flat, dorsal surface, 
phowing conspicuous growth-lines and bearing three incipient 
Cardinal knobi—two postero-laterally and a median anterior due* 
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Muscle-impress*ons poar-shaped, unusually broad, set close 
together. Boundaries of the individual muscle-sears are not 
clearly visible, but the anterior adductors are possibly pcar-sliaped, 
and the posterior adductor-scars somewhat pod-shaped. Pal Ha l 
sinuses leave four clear impressions, a median pair forking as it 
were from the anterior end of the Pseudoseptum runs nearly to 
the margin of the valve, and the two lateral impressions, only 
partially visible, are situated one on either side of this central 
pair. This is the first instance that four pallial impressions have 
been met with in the brachial valve, but this character is not 
distinctive of this genus, and is met with in other genera. 
Pseudoseptum exceptionally narrow. Septum linear. Dental 
sockets deep. 

Pedicle-valve (PI. XXIV. fig. 1).— Muscle-system ovate-cllip- 
tieal, fairly well defined. With the exception of the adductor-scars, 
practically nothing can be made out. Pat Hal impressions arise 
from along the lateral margin of the muscle-system, and take an 
almost parallel course. Teeth well defined. 

Distinction .— From Carneithyris , its peculiar obtuse beak, its 
distinctive cardinal process and brachial skeleton. 

Proportions. —34 112:1(X»: 70: 59. 

llange of Species. —Zone of Bclemnitella mucronata. 

llolotype. —No. HBW 304. Collection of Geological Survey, 
London. 

Type-locality .—Thorpe, Norfolk. 

(5) Genus CHATWEffOTHYars nov. = Tcrehratula elongaia % 
auett. pars. 

Genotype, C. subcardinal is, sp. n. 

Generic Diagnosis. —Submesothyrid (?), beak sharp, moderately 
or well curved, but not in contact with the dorsal umbo; beak* 
ridges feeble. Foramen of pin-hole type, circular, attrite, sym- 
phytiura sometimes well exposed, sometimes hidden, owing to the 
curvature of tho beak. 

Brachial skeleton (PI. XXIII. fig. 9) consisting of quadrangular 
crura with rather short posterior dorsal margins. Crural pro¬ 
cesses small, but curved sharply inwards. Crural bases show a 
considerable variation in the degree of development in C. sub- 
cardinalis and C . eyfnphytica ; but this feature will be referred 
to later. 

Cardinal process large, provided anteriorly with three fairly 
well-developed, and posteriorly with two moderately developed 
knobs. Owing, however, to the enormous development of ike 
crural bases in C. subcardinalis , the cardinal process in this form 
is considerably smaller. It is, moreover, partially overlapped by 
the crural bases which also mask its true character, thougn there 

* I have great pleasure in naming this genus after Mr. 0. P. Ghatwin, of 
the Geological Survey of Great Britain, who suggested the subject of this 
paper, and who also has given me much encouragement in the work. 
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is reason to believe that it is of the same general form as in 
O. symphytica , for the posterior pair of knoos, in all specimens 
worked out, are quite clearly visible, though the anterior lateral 
ones are not. 

Distinction. —This genus resembles the forms of Pulchrithyris 
hitherto worked out in general shape, being like them somewhat 
ovate-elongate, but its shar|>er beak and broad symphytium are 
sufficiently distinctive external characters, while the wide differ¬ 
ences iq the cardinal process and brachial skeleton afford ample 
evidence for separating the two. 

It is a noteworthy fact, howevef, that while the pedicle muscle- 
svbtem and pallial sinuses of C. subcardinal is aro apparently 
identical ^with those of Pulchrithyris, the dorsal muscle-impres¬ 
sions are not by any means so, and, as will be seen presently, 
neither the dorsal nor the ventral muscles of C. subcardinal is aro 
identical with the corresponding muscle-marks of C . symphytica. 

Description or Species. 

(5) 1. Chatwinothyris subcardinalis, sp. n. 

(PI. XXVI. figs. 4, 4a.) 

Suhmesothyrid; beak well curved over the dorsal umbo; lx»ak- 
ridges feeble. Foramen minute, circular, attrite. Symphytium 
broad, but not well exposed. Shell biconvex rectimarginate, ovate, 
of a dull grey colour. 

Brachial valve (FI. XXIII. fig. 9 ; PI. XXIV. fig. ^.-Muscle- 
impressions deep, close to each other, and rather broad anteriorly. 
Pallial impressions divergent, arising from near the inner lateral 
margins ox the muscle-marks. Pseudoseptum broad and Hat. 
Septum linear. Dental sockets fairly deep. 

Pedicle-valve (PI. XXIV. fig. 4 a). — Muscle-system and pallial 
impressions similar to those of Pulchrithyris gracilis, so much 
so tliat they need not be described here. Teeth sharp and fairly 
well developed. 

Distinction. —From Pulchrithyris gracilis , its sharp, well- 
curved beak and its submesothyrid foramen. 

Proportions .—28 :109; 91: 57 :57. 

Mange of Species .—Zone of Ostrea lunata . 

Holotype .— No. 44501. Collection of Geological Survey, 
Lctndon. 

Type-locality .—Triininghara, foreshore. 

(5) 2. Chatwinothyris symphytica . 

Submesothyrid; beak very slightly curved; beak-ridge narrow, 
subdistinct. Foramen minute, circular, attrite. Symphytium 
broad, well exposed. Shell biconvex rectimarginate; ventral 
valve carinate near the umbo, pointing to an antecedent sulcate 
stage. Colour pinkish brown. 

Brachial valve(P\. XXIII. fig. 7; PLXXIV. fig. 7 a).-Mu*els- 
Ann. & Mag . JN. Hist. Ser. 9. Vot . xv. 25 
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impressions pod-shaped, narrow, and of approximately uniform 
width. Pallial sinuses leave two well-marked divergent im¬ 
pressions, arising anteriorly from the muscle-areas. Pseudoseptum 
stout. Dental sockets well defined. 

Pedicle valve (PL XXYI. fig. 9; PL XXIV. fig. 7 ).—Musele~ 
system narrow cuneiform. Pallial sinuses as in C. subcardinalis * 
Teeth sharp, well developed. 

Distinction. —From O. subcardinal is , its broad symphytium, 
the lesser curvature of its beak, feeble development of crural bases, 
exceptional thickening of the inferior of the umbonal region of the 
pedicle-valve and its carination. The thickening of the ventral 
valve and its pitted character may, however, be only an old-age 
feature. 

In view of the wide differences in several respects already noted, 
it is suggested that the two species may bo generically different, 
in spite of the similarity of their brachial skeletons. At the 
pi ©sent stage, however, it is not thought desirable to separate them 
as different genera, and this step can be deferred till the differences, 
if any, in the developmental history of their brachial skeletons are 
actually demonstrated. 

Proportions .—31 :120 : 87 : 58 j 55. 

Mange of Species. —Zone of Belemnitella mucronata . 

Holotype .—No. 47523 N. Collection of Geological Survey, 
London. 

Type-locality. —Chalk, near Norwich. 

(0) Genus Piabothybib •, nov. 

Genotype, P. rotunda , sp. n. (PI. XXV. figs. 0,0a; PI. XXVI. 
fig. 12.) 

Generic Diagnosis. — Permesothyrid; beak small, somewhat 
appresgjd to the dorsal umbo. Foramen small, circular, attrite, 
oblique. Symphytium narrow. Both valves equally and very 
conspicuously convex, imparting a distinct rotundity to the shell. 
Morphogeny: biconvex rectimarginate to uniplicate, the uniplica 
rising barely above the general contour of the shell. 

Brachial vabe (PI. XXIII. figs. 14, 14a ; PI. XXVI. fig. 0).— 
Brachial skeleton unusually narrow, somewhat inclined posteriorly. 
Crura quadrangular, with fairly wide basal margins; posterior dorsal 
margin short, gently curved; anterior dorsal margin well curved. 
Crural processes short; crural bases not well developed. Loop 
sharply arched in the middle, slightly inclined inwards. 

Cardinal process feeble, in the form of a short, thin, semi* 
circular plate projecting from the dorsal umbo. 

M use le- impress ions inconspicuous, elongate, pear-shaped, very 
close to each other. Pallial impressions diveiging troui the 
anterior ends of the muscle-marks. 'There are probably two other 
impressions, one on either side of this median pair, but these are 

* Piarw, fat. 
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hot clearly distinguishable. Pseudoseptum absent; # eptum linear. 
Dental sockets very shallow. 1 

Pedicle-valve (rl. XXIV. fig. 11).— Muscle-system somewhat 
bell-shaped, fairly well defined. Impressions of the adductors 
and growth-stage are clearly seen, but nothing can bo made of 
the cardinal ana pedicle muscles. Pallial sinuses leave four well- 
marked impressions, originating from the dorsal umbo. The 
median two are slightly curved (bow-shaped with apices pointing 
sideways), the lateral ones straight and considerably shorter. Teeth 
small. Interior of shell smooth. 

Distinction. — From Kestonithyris 9 its less curved beak, Jits 
simple semicircular (and not bifid) plate like cardinal process, and, 
above all, its markedly different brachial skeleton. 

Proportions.— 25 :108 : 06 : 78 : 48. 
llange of Species. —Zone of Belemnitella mucronata. 
llolotype .—No. 18 KCN. Collection of Norwich Museum. 
Type-locality. —Norwich. 


(7) Genus Ellipsothxbis*, nov. — Terebratula elongata 
auett. pars. 

Genotype, E. similis , sp. n. (PI. XXV. figs, 9, 9a ) 

Generic Diagnosis .—Mesothyrid; beak small, slightly incurved; 
beak-ridges well defined. Foramen fairly large, circular, attrite; 
symphytium well exposed. Shell biconvex, rectimarginate, ovate 
and partly of a fleshy-red colour. 

Brachial valve (PI. XXIII. figs. 13, 13a; Pl. XXIV. fig. 8).— 
Brachial skeleton narrow posteriorly, comparatively broad ante¬ 
riorly. Crura triangular, attached to the crural bases by delicate 
prolongations; anterior and posterior dorsal margin well curved, 
as also are the ventral margins, but in a lesser degree. Crural 

S rooesses of moderate dimensions, sharp. Crural bases moderately 
eveloped. Loop narrow, in the form of a gentle arch. 

Cardinal process ellipsoidal with flat dorsal surface, bearing two 
very incipient knobs postero-Jaterally aud a median anterior one. 
Growth-stages dearly visible. 

Muscle-impressions roughly pear-shaped, well defined. Pallial 
impressions arise from the anterior ends of the muscle-marks 
and ran approximately parallel to each other. Pseudoseptum not 
broad, fairly thick. Septum linear. Dental sockets deep. 

Pediols'Valve (PL XXIV. fig. 8 a).— Muscle-system elongate- 
ovate. Pallial impressions arise from along the lateral margin 
of the muscle-system and run parallel to each other. Teeth well 
formed, not unlike those of Pulchritkyris . 

Distinction , — From Ohatwinothuris , its obtuse beak and 
internal characters. From Pulchrithyris , the external differences 
are less marked, as the beaks and general shape are very similar. 
The cardinal process and brachial skeletons are, however, very 

* From the ellipsoidal character of the cardinal process. 
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different in the two forms, which, therefore, present a clear case of 
homceomorphy. But for the sharp internal differences it would 
indeed be difficult to sejwirate species of Elhpsothyris, Bui- 
chrithyris , and Chatwinothyris , all being more or less ovate- 
elongate. 

Proportions .—32 :108 : 95 : 04 : 59, 

Range of Species.— Zone of lielcmnitella mucronata. 

I Info type. No. 1IKCN. Collection of Norwich Museum. 

Type'locality. —Norwich. 

(8) Genus Gibhitiiyrts*, nov. 

Genotype, G. gibba , sp. n. (PL XXV. figs. 2, 2a, 2b.) 

Generic Diagnosis. —Epithyrid ; beak small, well curved over 
and closely appressed to the dorsal umbo; beak-ridges strong. 
Foramen minute, pin-hole ty[>e, circular, attrite. No symphitium. 
Morphogeny: biconvex rectimarginato to uniplicate, the unipboa 
being well defined. 

Brachial skeleton (PI. XXITT. figs. 4, 4 a) very distinctive, con¬ 
sisting of broad well-inclined crura, of which the posterior dorsal 
margin diverge considerably towards the umbo. The crural bases, 
feebly developed, diverge considerably from the cardinal process and, 
uniting with the brachial skeleton, enclose between themselves and 
the )H)Hterior dorsal margin a more or less rhomboidal area, which 
is a distinctive feature. Crural processes restricted. Loop nearly 
vertical, somewhat sharply arched in the middle. 

Cardinal process in the form of a rectangular plate of which 
the anterior and lateral margins arc slightly raised. 

Distinction. — From Kestonifhyris , its ]>ecuHar beak, con- 
spicu >us heak-ridges and its gibbous subsplueroidal character. 
In fact, this genus can hardly he confused with any other Tere- 
bratulid genus from the Chalk, for these external, combined with 
the well-marked internal, differences betray it at once. The 
ventral muscle-marks are distinctive, but the dorsal ones do not 
appear to be so. One species, G. coneinna , bears a dose resem¬ 
blance to a Jurassic sjiecies SpHairoidofhyris globisphirroidalis 
(S. Buckman, Mem. Burma Brach. pi. xx. fig. 1 a) f but is smaller. 

Denchiptiok of Species. 

(8) 1. Gibbithryig gibba , sp, n. 

Epithyrid ; beak well incurved ; beak-ridges well defined. 
Foramen minute, circular, attrite. No symphytium. Khell con¬ 
spicuously gibbous, somewhat broader than it is long, uniplicate. 

Brachial valve (PL XXIII. figs. 4, 4 a ; PI. XXIV. fig. 8).— 
Muscle-impressions feeble, set close together, especially towards 
the anterior end where they are separated only by the linear septum. 


# Gxbbua, convex. 
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Pallial impressions not, seen. Pseudoseptum Hat and broad. 
Denial sockets shallow. 

Pedicle-valve (PI. XXIV. fig. 3a).— Muscle-system very well 
dolined, more or less bell-shaped, showing at least three growth - 
stages. Adductor-sears easily distinguishable. Pallial sinuses 
leave four deep impressions diverging from near the dorsal umbo. 
The median two lie partly along the lateral margins of the musolo- 
s\stem and are of the same length as th** other two, which lie on 
either side of this central pair. Teeth small, rather Hat. 

Distinction.—rVroiw O. concinna , its general shape, relatiu* 
projiortions (being broader than long), and its somewhat sharper 
l>eak and stronger beak-ridges. 

Proportions. —23*5 : 112 • 115: 03 : 47. 

Range of Species .—Zone of Micraster coranguinum. 

ILolotype .—No. 0. 1(593. Collection of Geological Survey, 
London. 

Type-locality . —Cuekmere Haven, Sussex. 

(8) 2. Oihhithyris seafordensis , sp. n. 

(PI. XXVI. tigs. 2, 2 Oy 2 b.) 

Epithyrid; beak somewhat massive, closely appressed to the 
dorsal umbo; beak-ridges well dolined, gently curved. Foramen 
small, circular (p), attrite (?). Shell strongly biconvex, uniplicate. 

1 have only one specimen of this secies, and unfortunately its 
internal details cannot be exposed, owing to the hard nature of the 
matrix. 

Distinction . —This species differs from O. gibba in its general 
shape, massive beak, stronger if somewhat more rounded beak- 
ridges, but especially by the broad depression between the beak- 
ridges and the brachial valve. 

Proportions. —25 (?): 110 : 98 : 90: GO. 

Range of Species. —Zone of Micraster coranguinum . 

llolotype ,—No. ©. 1577. Collection of Geological Survey, 
London, 

Type-locality .—Seaford Cliff, Sussex. 

(8) 3. Oihhithyris concinna , sp. n. 

(PL XXV, figs. 7, 7a, 7b.) 

Epithyrid; beak large, closely appressed to the dorsal uihIk), 
beak-ridges not very distinct. No symphvtium. Foramen minute, 
circular, attrite. Shell subsplneroidal, strongly uniplicate. 

Brachial valve (PI. XXIV. fig. 10tf). — Muscle-impressions 
roughly [>ear-shaped, separated throughout their length by a narrow 
Pseudoseptunu Pallial impressions four, two forking, as it weie, 
from the pseudoseptum and the other two diverging from near the 
dorsal umbo. 

Pedicle-valve (FI* XXIV. fig, 10).—For muscle-system and 
pallial sinuses , see under O. gibba* 
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Distinction.—From G. seafordensis , its smaller size, sphe¬ 
roidal character, its less conspicuous boak-ridges, and its narrower 
psoudoseptum. 

Proportions .—21 :114 • OR : 93 : 52. 

Mange of Species .—Zone of Micraster cortestndinarium . 
JTolotype. —No. ITP. Collection ot Mr. A. G. l>a\i%. 
Type-locality .—Tithe pit, Upper Warlingliam, Surrey. 


(9) Genus Ornitiiothtris *, nov. 

' Genotype, O. carinata , sp. n. (PI. XXV. figs. 5, 5 a.) 

Generic Diagnosis. —Permesothyrid ; beak small, omitbiform, 
curved over but not in contact with the dorsal umbo ; beak-ridges 
indistinct. Foramen of moderate size, circular, attrite. Sym- 
phytiura. The genotype is of esj>ecial interest, owing to the con¬ 
spicuous carination of its ventnil valve, which points to a suleate 
ancestry or to a u just antecedent norella (here centronella) stage” 
(Mr. 8. S. Buckman, Burma Brach. p. 10). Morphogeny: bicon¬ 
vex rectimarginate to sulcato to rectimarginate. 

Brachial valve (PI. XXIII. figs. 2, 2a; PI. XXIV. fig. 0).— 
Brachial skeleton of uniform width. Crura triangular, their hasal 
margins being extremely narrow. Crural bases fairly well develoj»ed. 
somewhat divergent from the cardinal process. Loop shows a 
sudden arching up in the middle, producing a slight break in the 
curve and forming as it were a sub-arch. 

Cardinal process semi-globular with a flat dorsal surface, bearing 
two incipient knobs ixistero-laterally and an equally inconspicuous 
median one. Groivth-stages on the dorsal surface of the cardinal 
process can be clearly seen. 

Muscle-impressions broad, roughly pear-shaped, and separated 
by a comparatively narrow pseudoseptum . Pallial sinuses leave 
two slightly divergent impressions, originating from the inner 
lateral margins of the muscle-areas. Septum linear. Dental 
sockets deep. 

Pedicle-valve {V 1. XXIV. fig. Ga). — Muscle-system well defined, 
ovate-elliptical. Pallial impressions closely set, parallel to one 
another, and arising from the anterior margin of the muscle- 
system. Teeth fairly well developed. 

Distinction. —From Piarothyris , the only form with which it 
could he mistaken, by its omithoid beak, conspicuous carination of 
its ventral valve, and totally different cardinal process, besides 
differences in other internal details. 

Proportions. —29 :108.84:67: 31. 

Mange of Species. —Zone of Belemnitella tnucronata . 

Holotype. —No. 17 KCN. Collection of Norwich Museum. 

Type-locality.— -Norwich. 


# Ornu, Omxthos , a bird. 
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APPENDIX. 

Sineo this work was practically finished, some specimens of fossil 
Brachiopoda, mostly Terebratulids, were given me hy I)r. A. 
Morley Davies for examination. They are all of them from 
Germany (Weisse Jura, /i-*, Frankenjura bei Grafenberg), and 
are, therefore, of Upper Jurassic age. This fact makes some of 
the specimens of unique interest, for in their brachial skeleton 
and cardinal process they hear a striking resemblance, though they 
are not quite identical with corresponding structures of the recent 
Liothyrina, The time-interval between Upper Jurassic and 
recent times is, however, so great that it appears extremely un¬ 
likely that they are so closely related to Liothyrina as the apparent 
similarity of their internal organisation with that genus suggests ; 
they must, therefore, be regarded as more or less Hoimeomorphous 
developments of two different forms. So far as I know, these 
forms have not been hitherto described, and, in view of the fact 
that few brachial skeletons of Jurassic Terebratulids are at present 
known, a brief account of three of these species will l>e given. 
But it is not at present proposed to give them new names, as this 
can he safely deferred till more is known concerning the interiors 
or other Jurassic Terebratulids. 

An account of another new genus from the Chalk quite recently- 
worked out is also here given. It has been called Neoliothyrina , 
in view of the fact that its brachial skeleton passes through the 
Liothyrina stage. 

( 10 ) Genus Neoliothtrina, nor. 

Genotype, AT. olesa (Tercbratula obrsa, Davidson ( 15 ), Mon. 
Brach. vol. i. part ii. pp. 53-54, non Sowerbv). 

Generic Diagnosis, —Permesothyrid; beak somewhat massive, 
slightly curved; beak-ridges strong. Foramen large, circular, 
reformate. Symphytiura narrow. Morphogeny; biconvex reeti- 
marginate to ineipiently biplicate. Shell large, conspicuously, 
punctate. 

Brachial valve (PI. XXIII. fig. 8 ; PI. XXVI. fig. 10).— Bra¬ 
chial skeleton passes through the Liothyrina stage, when it has the 
characteristic triangular appoarance, being narrow posteriorly and 
comparatively wide in the region of the loop. In adult life the 
brachial skeleton is of practically uniform width throughout. 
Crura triangular, posterior and anterior dorsal margins well 
inclined, forming sharp and prolonged crural processes. The 
posterior prolongations of the crura are somewhat laterally ex¬ 
tended, forming narrow platforms. Crural bases lend a charac¬ 
teristic appearance to the brachial skeleton, being unusually broad 
and curved, enclosing a half cup-shaped depression. Loop of 
slightly variable width, well arched. 

Cardinal process bears some resemblance to that of Liothyrina , 
being short and plate-like, but does not possess the characteristic 
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anterior serrations of the latter, though this is a feature which, if 
present, might he easily destroyed in fossillsation. 

Muscle - impressions broad, somewhat pear-shaped. Pallial 
sinuses leave two linear divergent impressions, arising anteriorly 
from the muscle-areas. Pseudoseptum ab&ont. Septum linear. 
Dental sockets shallow. 

Pedicle-valve. — Muscle-system not well defined, hut appears to 
be somewhat triangular, with posterior apex truncated. No 
Pallial impressions can he distinguished. Teeth feeble and plate- 
like. 

Distinction. —In external form this genus cannot he confused 
with any other so far described. Its brachial skeleton hears a 
superficial resemblance with that of Camcithyris . but there are 
wide differences in detail, the broad crural bases and lateral exten¬ 
sions of the crura, for example, besides the totally different cardinal 
processes. 

Some other species of this genus have l>een worked out, but, 
owing to limitations of space, they are not described here. 

Proportions. —Sjiecimen incomplete. 

Range of Species. —Zone of Relemnites mucronata. 

Neotype. —No. HBW 272. Collection of Geological Survey, 
London 

Type-locality .—Thorp* Hamlet, Norfolk. 

Description of Upper Jurassic Terebratul ids from Germany . 

Form No. 1. (PI. XXVI. fig. 7.) 

Permesothyrid (?) , beak somewhat large, fairly well curved 
over the dorsal umbo ; beak-ridges rounded, sub-distinct. Foramen 
large, circular, attrito. Symphytium not w'ell exposed, without 
transverse rugosities, so far as can be judged from the condition of 
the shell. Morphogeny : plani-convex reetimarginate to incipicntly 
Implicate. Shell very thin, subcircular. 

Brachial valve (V\. XXIII. fig. 5; PI. XXIV. fig. W).—Bra¬ 
chial sh clot on triangular in appearance, being narrow posteriorly and 
comparatively wide anteriorly ; posterior dorsal margin practically 
straight, but well inclined; anterior dorsal margin well curved; 
crural processes of moderate length, curved somewhat inwards and 
backward®. Crural bases broad, loop varies slightly in breadth 
and is fairly well arched. 

Cardinal process small and plate-like, projecting from the 
dorsal umbo. 

Muscle-impressions broad. The l>oundary-line between the 
anterior and posterior adductors is visible only posteriorly. Pallial 
sinuses leave two impresgions and arise from the anterior apices 
of tlie muscle-marks. This is the first instance, so far as I know, 
where pallial sinuses have appeared in a Jurassic form. They 
appear to be similar to those round in the majority of the Chalk: 
forms already described. Pseudoseptum broaa and flat. Dental 
sockets comparatively narrow, but deep. 
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Pedicle-valve .—Satisfactory casts cannot be obtained of the 
interior of the valve, owing to the friable nature of the shell, and, 
unfortunately, practically nothing can be made out from the actual 
valve itself. 

Distinction .—From No. 3, its planiconvex character and sub- 
circular outline. 

Proportions .—Specimen incomplete. 

Range of Species.- Upper Jurassic. 

Specimen. —No. 1 L. Collection of Imperial College of Science 
and Technology, London. 

Type-locality.— VVeisse Jura; /3-c, Frankenjura bei Grafen- 
berg. 


Form No. 2. (PI. XXVI. figs. 11, llo.) 

Pcrmcsothyrid (?); beak gently curved, somewhat ornitInform ; 
bcak-ridgos rounded, indistinct. Foramen large, labiate. Symphy- 
tium slightly exposed. Morphogeny: biconvex recti marginato 
to incipiently biplicate. Shell elongate, ovate, and bears some 
resemblance in its general outline to the Vosulian form Ornithtlla 
subtrif/fietra , d'Orbigny. 

Brachial and Pedicle valves (PI. XXIIT. fig. 10).—The remarks 
made under the pedicle-valve of the previously described species 
apply here also. 

Distinction .— From No. 2, ifs biconvex shell, slightly ornithi- 
fonn ; beak, labiate foramen, and its totally different sliaja*. 

Proportions .—Specimen incomplete. 

Range of Species .—Upjier Jurassic. 

Specimen. —No. 2 L. Collection of Imperial College of Science 
and Technology, London. 

Type-locality .— Weissc Jura; /3 e, Frankenjura bci Grafen- 
berg. 


Form No. 3. (PI. XXIII. fig. 12.) 

Permosothyrid (?), beak gently curved, beak-ridges rounded, 
indistinct. Foramen large, circular, atlrite. Symphytium sliglitly 
exposed. Morphogeny: biconvex roctimarginate to incipiently 
biplicate. Shell ovate. 

For rest, see under form No. 2. 

Distinction .—From No. 2, the difference in the shape of the 
shell is well marked and is a sufficiently distinctive feature. 

Proportions .—Specimen incomplete. 

Range of Species .—Upper Jurassic. 

Specimen .— No. 8 L. Collection of Imperial College of Science 
and Technology, London. 

Type-locality *— Weisse Jura, /3-c, Frankenjura bei Gr&fen* 
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General Remarks and Conclusions. 

Braclnal Skeleton . 

It is abundantly clear from the observations made in the 
foregoing pages that the brachial skeleton is by far the most 
important character for generic diagnosis. It shoug a truly 
remarkable range of variation, yet a constancy of form in any one 
particular series which is not evinced by any other character, internal 
or external, of these Cluilk Tercbratulids, with the sole exception, 
jierhaps, of the cardinal process to he noticed presently. Consider¬ 
ing for the moment the crura only, they apj>ear to show a lesser 
variet} r of form than the actual loop itself; and, indeed, in some 
cases, were the loop and cardinal process missing, it would ho a 
matter of some difficulty to assign these specimens to their 
correct position. In such eases, then, it is the loop which lends a 
distinctive character to the brachial skeleton as a whole. It is hardly 
necessary to note that a greater or lesser similarity in the form 
of the brachial skeleton in different genera only expresses a greater 
or less degree of consanguinity, the wider the differences the more 
remote the relationship, and vice versa. Thus, whereas the genera 
Chatwinothuris (PI. XXIII. fig. 7) and Pulchrithyris (PL XXIII. 
lig. 6 ) may be related more or less closely, connection between either 
of these and Qibbithyris (PI. XXIII. fig. 4) must necessarily he 
somewhat remote. Here it is necessary to sound a note of warning. 
Beecher ( 1 , 2 , 3 ) has shown, in his remarkable studies on the 
ontogeny of several long and short looped forms, that the brachial 
skeleton during the course of its development undergoes a rapid 
metamorphosis, and changes in form with somewhat precipitate 
suddenness. Fischer and Oehlert ( 17 ), from observations on tho 
genus Magcllania t arrived at similar conclusions. For this reason, 
it is essential that, if the results are to be in any degree reliable, only 
adult specimens should he chosen for separating different genera, or 
for purposes of comparison, otherwise different developmental 
stages 01 the same genus may be taken for different genera, thus 
leading to endless confusion. On the other hand, the brachial 
skeleton of Chatwinothyris with its conspicuously arched loop 
may \ye taken to represent merely a further developmental stage of 
the flat-looped Pulchrithyris , or vice vend, hut, by studying the 
adults of both these forms, such differences are found to be 
constant, and the conclusion then seems justified that they must ho 
separated as different genera. It appears to be a noteworthy fact 
that the angle at which the brachial apparatus is attached to tho 
valve sometimes varies considerably from the usual horizontal 
orientation, though many more specimens must be worked out 
before the true significance of this fact is realized. Heretofore, 
only specimens from the zone of Holaster planus have shown this 
feature, the specimens being, as a rule, strongly biconvex. 



Zonal Distribution of some Chalk Tsrebrakdids, 379 


Cardinal Process. 

This feature has unexpectedly proved to be a factor of great 
import nice in the study of Chalk Terebratuhds, and in combination 
with the brachial apparatus can be u*ed for generic diagnosis. 
Like the lattor, it also shows a remarkable diversity of form, and, 
indeed, in all the (ten) now genera described, it is of a distinctive 
i vpo. There may be a superficial resemblance in some of the forms, 
but a careful study has, in each cane, shown the existence of im¬ 
portant differences. Thus the cardinal process of Kestonitliyris, 
Qibbtthyris> and Viarothyris arc all in the form of thin plates, 
projecting from the dorsal umbo, but each possesses distinctive 
differences: the first is bifid, the second has its lateral margins 
slightly raised up, while the last docs not possess this character, nor 
is it bifid. For further examples, reference can be made to the 
other genera described. The cardinal process, as a rule, bears small 
knobs (straight) or flaps (curved), which may be developed in 
different degrees, and are, no doubt, for the purpose of lending 
greater power of fixation to the cardinal muscles. 

Muscle Impressions. 

The muscle-systems of both the brachial and pediclo valves 
have formed the subject of very careful observations in connection 
with this work. While the dorsal muscle-impressions, as a whole, 
are in most cases well defined, little can lie made, except in rare 
cases, of the individual scars. The same applies equally well to tho 
pedicle muscle-system, and besides the adductors, which occupy 
roughly a boat-shaped area longitudinally in the middle, and which 
are almost invariably distinguishable, practically nothing can be 
made out. 

It has already been remarked that the dorsal muscle-impressions 
as seen on natural and semi-natural casts have been used, along 
with other characters, as a basis for separating Terebratulid genera 
of Jurassic ago. Curiously enough, the ventral muscle-system did 
not appear satisfactorily on these casts. A careful study of the - 
artificial gutta-percha casts obtained from the Chalk genera seems 
to indicate that, so far at least as these are concerned, neither the 
dorsal nor ventral muscle-marJcs can be used as a satisfactory 
basis for a natural classification. Consider, for example, tho 
dorsal muscle - impressions of Chatwinothyris subcardinalis 
(PL XXIV. fig. 4) and C. symphytica (PL XlXIV. fig. 7a). Tho 
differences in shape are so great that, if their brachial skeletons were 
not known to bo identical, the two species might be separated 
as different genera, though the remarks already made with regard 
to them should be borne in mind. On the other hand, the pedicle 
musolo-systems of Pulchrithyris and Chatwinothyris are almost 
absolutely identical. No useful purpose can be served by multi¬ 
plying examples here, as reference can be made to the figures on 
rL XXIV. etc. It follows, then, that different muscle-marks are 
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associated with similar loop types and rice versa, and the conclu¬ 
sion drawn above, therefore, appears to be justified. The possibility, 
however, mum be ]>ointed out that in some rare and exceptional 
cases, where the brachial skeletons are similar but muscle-mirks 
different, the latter may have a generic significance, but the 
developmental history of these loops would be different. 

Impressions of the Pallial Sinuses. 

Very little regard has been paid by any author to the study 
of this feature of Tercbratulids, and, with the exception of a few 
isolated cases in which the impressions were sufficiently deep to 
he visible externally, practically nothing is known. This fact, 
combined with the tedious process involved in excising them, 
owing to the hard internal matrix of shells, is largely responsible for 
our lack of knowledge, while they do not seem to appear at all, so 
far as I know, on the casts of any Jurassic Tercbratulids obtained 
by the burning process. This is indeed remarkable, for, in sharp 
contradistinction to the Jurassic TerebratulicU, such impressions do 
appear very conspicuously either on the dorsal or ventral valve, or 
both, of the large majority of Chalk Tercbratulids hitherto worked 
out. Unfortunately, however, as may be seen from a eomjiarative 
study of the gutta-percha easts they, like the muscle-impressions , 
do not appear to he of value Jor classification purposes , though 
Douville, in his work previously mentioned, observes that they have 
a generic significance. This conclusion appears to be Imsed on 
isolated observations, and in any case does not apply to the Chalk 
Terel ratulids. In the majority of eases, there art' two nioro or 
less divergent or parallel linear (or curvilinear) impressions; 
sometimes there arc four, and in such cases the median two are 
generally longer than the lateral two. 

Septum and Pseudoseptum . 

The septum being a rudimentary—or, to be more accurate, an 
obsolescent—character in Terebratulids is not helpful for separating 
different genera. The same remark applies also to the Pseudo- 
septum , though this shows a certain amount of variation. 

Punctation. 

Not much attention has been paid to this feature of Chalk 
Terebratulids, and it is difficult to say at present whether the type, 
arrangement, or variations in the density of punct& can bo useful 
for separating different genera. The evidence in general on this 
point appears to be somewhat contradictory. Mr. S. S. Buckman 
( 7 ) was able to distinguish two series among the Terebratulids 
collected by the Scbwedish Siidpolar Expedition: (i.) a minutely 
and closely punctate series, and (ii.) a series with large and distantly 
placed punctffi. Dr. W. Carpenter ( 14 ) observes that the size and 
arrangement of perforation, can be used in some cases for separating 
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some forms. Mr. F. G. Percival ( 20 ), on tho other hand, from 
observations on tho variations of density of those ^limitations in 
Terebratula came to the conclusion that 44 the amount of variation 
in a secies is so great as to make the density almost valueless as 
a specific character.” Much more, however, requires to be done 
before any wide generalisations can be made. 

Beak Characters. 

Beak-characters have lieen extensively and very successfully utilised 
for separating genera of Jurassic and Tertiary Terebratulids by 
Mr. S. S. Buckinan ( 12 ) and Dr. J. Allan Thomson ( 23 , 24 ), 
respectively. The essential point to note in this connection is that 
the beak, like all other characters, alters in ontogeny, and passes 
through a definite series of change during the life of the individual, 
and that such changes are also passed in ph)logen>, in tho mu no 
relative sequence. In adult life different species arn\e at different 
stages of beak-development, and that is a character which 
distinguishes them from thereat. Tims 44 in Khynehonellids nearly 
all sj nicies are Hypothyrid—anything further is very unusual, w hile 
in the case of the Jurassic Terebratulids the Hypothyrid condition 
is very rare, the majority of them being Epithvrid.” Here also, 
as in other cases, the phenomenon of honueoniorphy should be l>orno 
in mind. Thus Mr. Buekman * observes that 44 if you have two 
honucomorphous Terebratulids, one of which has a beak of A stage 
and the other a beak of B stage, you come to the conclusion that 
they an* different species and possibly different genera ( 13 )—the 
type of beak suggests that, though they am similar externally, they 
are dissimilar internally. One, therefore, may lay it down as an 
axiom—in houHcomorphous species if lieaks differ it is the outward 
and visible sign of some inward differences. If, however, sjiecies 
are not homceomorphous, difFerepee of beaks may indicate difference 
of species, but not necessarily difference of genera.” The Chalk 
Terebratulids afford confirmatory evidence of the views expressed 
above. A third case may now he noted—that of complete 
homceomorphy, in every external feature, including the beak. In 
such cases, then, only internal details will show whether we are 
dealing with the same or different genera. The genera Pulchri - 
thyris and Ellipsothyris may be cited as examples of liomrno- 
morphous Chalk 'Terebratulids. It may be pointed out that tho 
phenomenon of homceomorpby is not uncommon among Chalk 
terebratulids, especially the rectiraarginate forms, so that an 
examination, howsoever critical, of external form alone cannot 
always lead to satisfactory results. 

It is interesting to observe that the beaks of Upper Chalk 
Terebwtulids described in the foregoing pages are predominantly 
Mesothyrid or Permesothyrid ; and this fact is not without 
significance, for that type of beak is less advanced than the 

* Those remarks ore from a letter from Mr. Buck man, who has kindly 
allowed me to quote these extracts. , 
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Epithyrid condition, which obtains among the largo majority of 
Jurassic species. The Chalk species may be, therefore , regarded 
as developments from stocks more primitive than most of the 
Jurassic species . 

This brings the study of Chalk Terebratulids to a close as far as 
this paper is concerned. Some other forms have also been worked 
out, but, owing to limitations of space, they cannot be described 
here. It is hoped to publish these results in a subsequent paper, 
together with a comparative account of the brachial skeletons and 
muscle-impressions of some* Jurassic Terebratulids. It should not 
be without importance or interest to know in what respects the 
interior organisation, particularly the brachial skeletons, of these 
differ from later forms. 

In the end, I wish to acknowledge my indebtedness for the help 
I have received in various ways. To I)r. A. Morloy I)a vies are due, 
first of all, my grateful thanks for his guidance and for the great 
encouragement I have received at his hands throughout the course 
of this work; to Mr. S. S. Buckman 1 am equally obliged for his 
numerous useful suggestions and criticisms, both with regard to the 
work and matters of technical detail, and for reading through the 
MS. ; to Mr. C. P. Chatwin (Geol. Surv. of Great Britain) for his 
kindness in suggesting the subject and for much encouragement; 
to the Keeper of Geology my thanks are due forgiving me facilities 
for studying the Terebratulids in the Natural History Museum, 
and also to Miss H. Muir Wood and Mr. T. II. Withers for many 
helpful suggestions, especially with regard to figures ; to the Geolo¬ 
gical Survey Museum, London, and Norwich Museum for the loan of 
specimens. To tho Geological Survey Museum I am particularly 
indebted for the use of their zonally collected and registered speci¬ 
mens, of which I was given permission to expose the inner details. 
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EXPLANATION OF THE PLATES. 

All specimens are figured natural size. The same specimon is always 
marked by the same number, but its different views are distinguished by 
letters, a, 6 , c, etc., after the number. 

With ono exception, the brachial valves of the Genoholotypes only are 
ftgurod boro, but figures of all the three Upper Jurassic Terebratulids aro 
given. Anterior views of specimens with a rectimargin aro omitted, and, os 
far as possible, only dorsal and lateral views of Holotypes or Neotypes are 
given. 

All figures of muscle-improssion (except fig. 9 on PL XXIV.) are from photo¬ 
graphs of artificial gutta-percha oasts. 

Flats XXIII. 

Fig. 1, Magnithyris , nov, Brachial valve of M. magna (Holotype), p. 367, 

1 a, lateral view of brachial skeleton. 

Fig* 2 , Orinthothyru, nov. Brachial valve of 0. cariiMta (Holotype), p.374. 

2 a, lateral view of bracliiol skeleton. 

Fig. 3. Kestonithyris , nov. Brachial valve of K. inflate (Holotype), p. 868 , 

3 a, lateral view of brachial skeleton. 

Fig, 4. Qibbithyrti , nov. Brachial valve of Gf, gtitba (Holoiypo), p. 372, 

4 a, lateral view of brachial skeleton. 

Fig . 5. Form No. 1 . Braohial valve of specimon described on p. 37C (Upper 
Jurassio, Germany), 

Fig . 6 . PnUchrithyru, nev. Braohial valve of P. gracHu (Holotype), p. 862, 
6 a, lateral view of braohial skeleton. 

Fig* 7. Chattvinothyri #, nov. Brachial valve of C* symyhytica (Holotype), 
p. 369. 

Fig. 8. NeoJtoMymw, nov, Brachial valve of N. ohm (Nootype), p. 375. 
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Fig, 0. Chatwinothyri *, nov. Brachial valve of C. rtdycardinali# (Holo¬ 
typo), pp. 308, 309, 

Fig, 10. Form No. 2. Brachial valve of a rathor young specimen described 
on p. 377 (Upper Jurassic, Germany). 

Fig. 11. Liothyrina , Douvillc. Brachial valve of L. ritren , Born., p. 300. 

Fig, 12. Form No. 3. Brachial valve of specimen described on p. 377 ^Upper 
Jurassic, Germany). 

Fig. 13. Ellipaothyrw, nov. Brachial valve of E. simili# (Holotypo), p. 371. 

13 n, lateral view of brachial skeleton. 

Fig. 14. Piarothynn , nov. Brachial valve of H. rotunda (Holotypo), p. 370. 

14 a, lateral view of brachial skeleton. 

Fig. 15. Carnathyri#, nov. Brachial valvo of C. tnbjn-ntagonali# ^lloloty]>e), 
p. 364, 15 a, lateral view of brachial skeleton. 

Plate XXJY. 

Fig. 1. Magnithyrut, nov. Internal cast of podiole*valvo of M. magna ( Holo¬ 
typo), p. 3(57. 1 a, brachial valve. 

Fig. 2. Carneithyris, nov. Internal oast of brachial valve of subpHtita- 
gonali# (Paratypo), p. 305. 

Fig. 3. Gtbbithyri# y nov. Internal cast of brachial valve of G. gihba (Holo- 
type), p. 372. 3 a, i^dicle-valve, p, 373. 

Fig. 4. Chatirinothyn *, nov. Internal cast of brachial valve of C. suhardi- 
nah# (Paratype), p. 309. 4a, internal cast of pediolc-\alvo 

(Holotype), p. 309. 

Fig. 5. Carneith yri# y nov. Internal cast of brachial valvo of C. norvicensi# 
(Holotype), p. 367. 

Fig. 0. OrnUhnthyn #, nov. Internal cast of brachial valve of 0. carinata 
(Holotypo), p. 374. 6 a. pedicle*valve. 

Fig. 7. Chatmnothyri*, nov. Internal cast of pedicle-valve of C. symphytica 
(Holotype), p. 370. 7 a, brachial valve, p. 3(59. 

Fig. 8. Fllip#othyris, nov. Internal oast of brachial valvo of E. simili# 
(Holotype), p. 371. 8a, pedicle-valve. 

Fig. 9. Kcstomthyri#, nov. Semi-natural internal cast of brachial valvo of a 
species closely allied to K. inflata, p. 368. 

Fig. 10. Gibbithyri a, nov. Internal oast of pedicle-valve of Q. concinna 
(Holotypo), p. 373. 10 a, brachial valve. 

Fig. 11. Piarothyns , nov. Internal cast of podiclc-valvo of P. rotunda (Holo- 
type), p. 371. 

Fig. 12. Pulchrithyris , nov. Intomal cast of podiolo-valve of P. gracilis 
(Paratype). 12a, internal cast of brachial valvo of Holotype, p. 8G2 f 

Fig. 13. Carnetihyri #, nov. Internal cast of braohial valvo of C. subpent a - 
gonalit (Holotype), p. 365. 13 a, pedicle-valve. 

Fig. 14. Carneithyns , nov. Internal oast of brachial valve of 0. circularss 
(Holotype), p. 365. 

Fig. 15. Pulchrithyris, nov. Internal cast of brachial valve of P. ewtensa 
(Holotypo), p. 363. 

Fig . 16. Form No. 1. Internal oast of braohial valve of specimen described 
on p. 376 (Upper Jurassic, Germany). 

Plate XXV. 

Fig. 1. Magnithyris, nov. Dorsal view of if. magna (Holotype), p. 367. la, 
lateral view. 

Fig. 2. Gibbithyris, nov. Dorsal view of G. gibba (Holotypo), p, 372. 2 a, 
2 5, anterior and lateral views. 

Fig. 3, Carmithyri *, nov. Dorsal view of C . tubpentagonalis (Holotype), 
p. 365. 3 a, lateral view. 

Fig. 4. Cameithyris f nov. Dorsal view of 0. variabilis (Paratype), p, 806, 

Fig. 5. Omithothyri #, nov. Dorsal viow of 0. carinata (Holotypo), p. 374. 
5 a, lateral view. 
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Fig. 6. Pvnrothyns , nov. Dorsal view of P. rotunda (Holotype), p. 370. 6 a, 
anterior view. 

Fig. 7. Chhbithyrx #, nov. Dorsal view of G. conctnna (Holotype), p. 373. 

7 a, 7 /), anterior and lateral views. 

Fig. 8. Putchrithyne. nov. Dornal view of P. oxtenna (Holotype), p. 3C3. 

8 n, lateral view. 

Fig. 9. J£llipitufht/n8, nov. Dor«al view of E stmilts (Holotype), p. 371, 

9 a, lateral view. 

Fig. 10. Keatunithyrm, nor. Dorsal view of K. mjiata (Holotype), p. 363, 

Plate XXVI. 

Fig. 1. Carneithyne, nov. Dorsal view of C. nor vice run* (Holotype), p. 367. 

1 a, lateral % lew 

Fig 2 Gibbithyrm, nov. Dorsal \ lew of G sen ford? new (Holotype), p. 373. 

2 a , 2 b , anterior and lateml views. 

Fig. 3. Carneithyrus , nov. Dorsal view of C. suhpentagonahs (Paratypo), 
p 365. 

Fig. 4. Chat wi nothyr\*, nov. Dorsal viow of C. unheardimil is (Holotype), 
p. 369. 4 a, lateral view. 

Fij. 5. Corned hyns, nov. Dorsal view of C. acuminata (Holotype), p. 366. 

5 a , lateral view. 

Fig. 6. PiarotliyriH. nov. Internal oast of brachial valvo of P. ntunda 
(Holotype), p. 370. 

Fig. 7. Form No. 1. Dorsal view of specirnon described on p. 376 (Uppor 
Jurassic, Germany). 

Fig. 8. PulchrUhyris, no v. Internal oast of pedicle-valve of P. eritnsa 
(Holotype), p. 364. 

Fig. 9. Ckatmnothyrui, nov. Pedicdo-valve of C. nymphyhra (Holotype), 
p. 370, showing pitted character of the interior of the uni bound 
regiou. 

Fig. 10. Neoludhyrma , nov. Internal cast of brachial valve of N. obeita (Neo- 
type) p. 375. 

Fig. 11. Form No. 2. Dorsal view of Bpooimen described on p. 377. 11a, 

lateral view. 

Fig. 12. Piarof/iyru/, nov. Lateral view of P. rotunda (liolotypo), p. 370. 

Fig. 13. Ladhyrina, Douvillth Internal oast of dorsal valve of L. v it re a, 
Born p 360. 

Fig. 14, Cirneithyne, nov Internal cast of podiole-valve of C. norvxceneis 
(Paratjpe), p. 367, 

Fig 15. Ketfonifhyrit, nov. Internal oast of iwdicle-valve of K. xnjlata 
(ramtypo), p. 364, 


XL .—New or little-known Tipulidor* (Diptera). —XXVII. 
Puloeat die Species. By Charles P. Alexander, Ph.D., 
F.E.S., Massachusetts Agricultural College, Amherst, 
Massachusetts, U.S.A. 

The present paper is based on material from various parts of 
the Paleearctic Region, The interesting Limnophila from 
Novaya Zernlya, as "well as a series of Jffephrotoma from 
China, were included in collections sent to me for naming 
by Dr. Sdguy of the Paris Museum. The various species 
from Japan were collected by my friends Messrs. Esaki, 
llori, Kuwayaraa, Takuhashi, and Takeuchi. The large and 
Ann . Jc May. N. Hist . Ser. 9. VoU xv\ 26 




386 


Dr. C. P. Alexander on 


interesting Brithura was collected by Dr. Ilerve-Bazin in 
China and presented by him to Dr. Joseph Bequaert, who 
very kindly gave the material to me. Additional Chinese 
material was received from my friend Professor Jacot. My 
sincere thanks are extended to all of the above gentlemen 
for their kindness in collecting this material. Except where 
stated to the contrary, the types are preserved in the writer's 
collection. 


IAmonia biceps , sp. n. (Figs. 2, 3.) 

General coloration reddish testaceous, the pronotum and 
anterior pnescutuni darkened medially ; wings uniformly 
pale brown, the stigma oval, darker brown ; cell Lv/ M % open 
by the atrophy of m ; male hypopygiuru with the rostriform 
appendage of the ventral dististyle bearing a powerful spine 
beyond mid-length; a second spine at the basal mesal angle 
of this style. 

Male .—Length about 9 5 mm. ; wing ]Omm. 

Rostrum aud palpi black. Antennae with the basal seg¬ 
ment of the scape black, the 2nd segment greenish ; 
flagellum greenish yellow, the basal segments oval, soon 
passing into elongate cylindrical, all with very long and 
conspicuous verticils. Head dark brown; vertex between 
the eyes narrower than the diameter of a single eye. 

Pronotum dark brown, the sides of the posterior notum 
paler. Mesonotum shiny reddish testaceous, with greenish 
body tints, the prmscutum with the anterior median portion 
blackened, the colour fading out behind and becoming obso¬ 
lete near mid-length of the scleritc. Pleura shiny greenish 
testaceous, the green tints especially conspicuous near the 
legs. Hal teres pale brown, brighter at extreme base of 
stem, the knobs darker. Legs with the coxae and trochanters 
strongly tinged with green ; femora obscure yellow, the tips 
broadly and conspicuously blackened, the amount subcqual 
on all the legs; tibiae testaceous-yellow, the tips narrowly 
blackened; tarsi black, the extreme proximal ends of basi- 
tarsi paler. Wings (fig. 2) with a uniform pale brown tinge, 
the stigma oval, darker brown; costal cell in vicinity of cross- 
vein h darker; veins brown. Venation: Sc moderately 
elongate, Sc { eudiug about opposite mid-length of Ms , 8c% 
near the extreme tip of Sc x ; tip of Hi atrophied beyond r; 
a short supernumerary cross-vein in cell Sc i} about its own 
length before r; Rs long, arcuated at origin, about four 
times the short arcuated basal deflection of R 4 + 6 ; cell 1st M % 
open by the atrophy of m ; basal deflection of Cu x at the fork 
of M. 
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Abdomen elongate, the tergites dark reddish brown, the 
incisures still darker; subterminal segments uniformly 
darkened ; sternites more yellowish ; hypopygium obscure 
yellowish. Male hypopygium (fig. 3) with the basistyles 
(A) relatively stout, the mesal lobe large. Ventral disti- 



3 4 


Fig. 1 .—Limnophiia nocce-zembtcp y ap. n.; wing, 
hig, —Lwumia biceps , gp. n,; w»ng. 

Fig. 3.— Limonia biceps, gp. n. ; mnle hypopygium, Aasbosistyle; 
das dististyles; t„ = ninth tergito. 

Fig. 4.— Brithura fractishgma, sp. n.; part of wing, to show venation, 
Rm radial veins; Af=medial veins, 

style relatively small, the usual rostriform appendage 

{ >ropovtionately very large and conspicuous, beyond mid- 
ength extended into a long straight spine from a powerful 
gently curved base ; the apex of the rostrum extends beyond 

2ti* 
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into a slender straight arm, tipped with a powerful curved 
seta ; mesul fare of ventral dististyle at base with a second 
long black spiue that terminates a still longer, gently curved, 
slender basal portion. Dorsal dististyle a powerful nearly 
stiaight rod, the apical third gently curved and narrowed, 
the tip subacute 

Hab . Japan (Kiushiu). 

Ilolotype , d , Goknnosho, Higo-no-kum, altitude 2500 ft., 
April 29, 1924 (//. Hart)* 

Elltptera jacoti, sp. n. 

General coloration black, sparsely prumose ; wings tinged 
with brown ; Sc short ; ft* faintly preseived as an appaieut 
cross-vein shoitly beyond the folk of Rs ; lt A running 
generally parallel to R u cell R 2 at wing-nnugin very nairow, 
cell 1st M 3 open by the atrophy of the outer deflection 
of M 9 . 

Male. —Length about 7 mm. ; wing about 9*5 mm. 

Female. —Li ngth about 6 mm.; wing about 8 mm. 

Rostrum and palpi dark brown. Antennal brownish 
black throughout Head black, grey-pruinose, especially 
ante noily. 

Pronotuni and mesonoturn slimy black, sparsely pruinose, 
the sides of the pnrscutum more heavily so ; soutcllum a 
little reddish caudi -lateia!l). Pleura black, piuiuose. llal- 
teres diirk brown, the base of the stem nariowly yellowish. 
Ltgs with the coxae yellow, the bases mfuscatcd, more 
extensively on the fore coxie ; troebanters brownish yellow ; 
remainder of the legs broken. WingN tinged with brown, 
the stiguial region not darkened; veins darker brown. 
Venation : Sc short, Sc\ ending befoie ( $ ) or just beyond 
(d) mid-length of the long Rt, Sc 2 a short distance beyond 
the origin of Rs ; Rs faintly preseived as an apparent cross¬ 
vein a short distance beyond the fork of Rs; R z running 
generally parallel to /?,, cell j % at wing-maigin being only 
about one-half the width of cell 2nd basal deflection of 
Run, r-m and basal deflection of A/ 1+f in approximate align* 
ment; cell 2nd M 2 about equal to its petiole; cell lsf AT* 
open by the atrophy of the outer deflection of \ basal 
ckflection of Cu x varying from more than one-half to nearly 
its own length before the fork of A1 . 

Abdominal tergites brownish black, pruiuose, the centres 
of fhe stern i tea paler, 

Uab. China (Shantung). 
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Holottjpe , c?, Taishau, mid-July 1923, on shaded wet rocks 
(A. P. Jacot). 

Allotopotype y ? . 

Elliptera jacoti is named in honour of the collector, 
Professor Arthur P. Jacot. The species is most clpsely 
allied to E. ztpanguensis , Alexander (Northern Japan). 

Limnophila ( Prionolabis ) acutistylus, sp. n. 

Allied to L. auribasis , Alexander ; male hypopygium with 
the inner dististyle terminating m a small acute spine. 

Male .—Length 7*5-8 mm.; wing 9*5-11 mm. 

Female .—Length about 8 mm.; wing 8mra. 

Rostrum and palpi black. Antennae black throughout, 
the flagellar segments short. Head black with a sparse 
yellowish-grey pollen. 

Thorax black, sparsely dusted with yellow pollen. Hal- 
teres yellow. Legs with the cox® and trochanters black; 
remainder of legs black, the bases of the femora extensively 
obscure yellow, broadest on the posterior femora where more 
than the basal two-thirds is included, narrowest on the fore 
femora where it includes less than the basal third. Wings 
with a greyish-yellow tinge, the base and costal region 
brighter yellow; stigma oval, brown ; a spot at origin of Rs; 
seams along the cord and outer end of cell M Sy and a 
very conspicuous cloud along vein Cu in cell M\ veius 
darker brown, those in the yellow areas more flavous. 
Venation: a short distance from the fork of Rs y Sc x 

longer than basal deflection of Cu x near mid-length 

of the lower face of cell AjT 3 . 

Abdomen black, dusted with yellow pollen. Male hypo- 
pygiura nearly as in X. (P.) auribasis y differing chiefly in the 
structure of the inner dististyle ; outer dististyle relatively 
slender, terminating in a long, gently curved point, with 
about two small teeth on mesal edge; inner style terminating 
in a small acute spine, with one or two smaller spines ou 
outer edge before apex, the lateral angle with a blackened, 
relatively slender lobe that bears numerous long delicate 
set®. 

Hab . Japan (Kiushiu). 

Holotype, £, Mt. Wakasugi, Chikusen-no-kuni, altitude 
2530 ft., April 19, 1924 (if, Hori ), 

Allot&potype , $ . 

Paratopotypes , 3 <J <J. 

“ Collected near summit, beneath Japanese Cedar/’ 
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Limnophila nova-zembla , sp. n. (Fig. 1.) 

Coloration (in alcohol) dark ; flagellar segments sub- 
globular; wings subbyaliue with a brown pattern, chiefly 
arranged as seams along the cord and outer end of cell 
Is/ A/,; Sc 2 near tip of Sc x ; r at tip of R v ; /tg+j short; 
cell 1st A/ 2 very large, its inner end arcuated ; basal deflec¬ 
tion of Cu l about its own length beyond the fork of M . 

Female .—Length about 11 mm.; wing 8*7 mm. 

Described from an alcoholic specimen. 

Rostrum and palpi black. AnteunfO dark brown through¬ 
out; basal segment elongate-cylindrical ; flagellar segments 
aubglobular, the terminal segments smaller, oval. Head 
black, possibly grey-prninose in dry specimens. 

Thorax black, any possible pruinosity destroyed by immer¬ 
sion in fluid. Hal teres relatively short, pale, the knobs 
slightly infuscated. Legs with the coxae dark, the trochan¬ 
ters paler brown ; femora and tibim brown, their tips darker, 
the surface with short but strong spinous bristles that 
become longer and more delicate on the outer segments ; 
terminal tarsal segments blackeucd. Wings (fig. 1) sub- 
liyalinc with a sparse brown pattern ; stigma small; 
brown spots at origin of Rs and on Sc } ; conspicuous brown 
seams along the cord and outer end of cell 1$/ M % ; a con¬ 
spicuous suffusion in bases of cells M and Cu , more extensive 
in the former; prearcular region more or less infuscated; 
veins darkened. Trichiae of wings, including the anal fringe, 
reduced to sparse spinous setae, mostly very small. Venation : 
Scj extending to beyond the origin of Sc u about one- 
half the length of /S’Ci; Rs long, feebly angulated and weakly 
spurred near origin ; r less than its length from tip of /?, ; 
Rs+ 8 a little longer than r; cell 1st very large, more than 
twice Ciii beyond it, the proximal end arcuated; petiole of 
cell M\ and m subequal ; basal deflection of Cu { about its 
own length beyond the fork of M ; anterior arculus weakly 
preserved. 

Abdomen dark, the pleural membrane paler. Tergal 
valves of ovipositor very deep, blade-like, rather suddenly 
narrowed beyond mid-length to the subacute tips; sternal 
valves short. 

Ilab . Novaya Zernlya. 

Holotype , ? , Chalne Failures, 1908 (Mission Arctique 
Frau 9 aise; eoramandde par M. Charles Howard). 

Type in the collection of the Paris Museum. 

Certain features of this fly suggest Dactylolabis , but the 
position of the basal deflection of Cui prevents the inclusion 
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of the fly in this genus. Its arrangement in Limnophila is 
m the broad usage of the genus. The flv is widely different 
fiom any other known to the writer. The most recent sum¬ 
mary of our knowledge of tiie crane-flies of Novaya Zeml\a 
is in a paper by the writer (“ Report of the Scientific 1 Results 
of the Norwegian Expedition to Novaya Zeralya 1921. 
No. 5. The Crane-flies,pp. 1-1G, figs. 3, 1922). 

Pseudolimnophila horii , sp. n. 

General coloration dark grey; wings pale brown, the base 
and costal region more yellowish; stigma oval, slightly 
darker brown ; relatively short, aimated. 

Male. —Length about 7 5 mm. ; wing 9 mm. 

J'tonale .—Length about 7‘5 mm. ; wing 8 mm. 

Rostrum and palpi brownish black. Autemue dark brown, 
the extreme base of the first flagellar segment a tiifle palci ; 
flagellar segment cylindrical to fusiform, with relatively 
short verticils. Head dark brownish grey, paler on the 
orbits and anterior vertex. 

Thorax dark grev, the prccscutum and scutum with a 
sparse yellowish pollen. Ilaltcres yellow Legs with the 
coxae brownish grey basally, the apical poitions broadly pale ; 
trochanters obscure yellow; femora light brown, the tips 
becoming a little darker, the bases a little brighter ; tiln.u 
and tarsi brown. Wings with a pale brown tinge, the base 
and costal region more yellowish ; stigma oval, slightly 
darker brown than the ground-colour; veins brown, more 
flttvous in the yellow areas. Venation: Sc x ending just 
beyond the fork of R$ , £c s at its tip ; Rs moderately elon¬ 
gate, arcuated ; i? 3+l relatively short, much shorter than in 
P. kirishimensis y about two-thirds the basal section of Pj>. 
gently arcuated and in alignment with P 2 ; basal deflection 
of Cui from one-half to nearly its own length from the outer 
end of cell 1 $t M t \ anterior arcnlus lacking. 

Abdomen dark brown, the sternitos only a trifle paler 
than the tergites, in the female quite concolorous. 

Hab . Japan (Kiushiu). 

Holotype , S > Ookanosho, Higo-no-kuni, altitude 2500 ft., 
April 29,1924 ( H . Hori ). 

Allotopotype, ? . 

Pseudolimnophila horii is named in honour of Professor 
Hiroshi Hori, to whom I am indebted for many favours. 
The species is readily distinguished from P. kirishimensis } 
Alexander (Kiushiu), as well as from the additional For* 
mosan species of the genus, by the dark grey coloration of 
the head and thoVux. 
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Dictenidia fasctata semifasciata , subsp. n. 

Male .—Length about 11 mm.; wing 11 mm. 

Generally similar to typical fasciata, Coquillctt, differing 
as follows :— 

Basal segment of the antennal flagellum conspicuously 
light yellow, the following two segments a little lighter- 
coloured at their distal ends. Genae obscure yellow. l)orso- 
pleural membrane sulphur-yellow. Knobs of halteres yellow. 
Legs with the black femoral tips narrower, occupying less 
than one-third of the segment. Wings with the broad dark 
medial cross-band of fasciata reduced to a brown seam in 
cells C, Sc, and 7?, and a faint cloud in cell M; cells Cu, 
1st A , and 2nd A of the ground-colour. 

Hah. Japan (Hokkaido). 

Holutype, cf, Nakakebo, Hitaka-no-kuni, August 12, 1923 
(S . Kuwayama ); collector's number 41. 

Paratype, $ , Sarahuto, Ilitaka-no-kuni, August 8, 1923 
(5. Kuwayama ). 

Tanyptera jozana fumibasis, subsp. n. 

Male. —Length 13-17 mm.; wing 11-13 5 mm. 

Similar to typical jozana (Matsumura), differing as 
follows :— 

Entire head and thorax jet-black, this colour including 
the pronotum and dorso-pleural membrane, which, in the 
typical form, are yellowish. Pleura not pruinose. Legs 
with the trochanters black ; hind legs shorter with the tips 
of the femora more narrowly blackened. Wings with about 
the basal two-thirds heavily infumed, the wing-base, costal 
and subcostal cells yellowish; stigma dark brown. Abdo¬ 
men black, the second and third tergitea with the lateral 
margins broadly yellowish; tergites 4 to 8 with the pale 
maigins more restricted ; stermtes and hypopygium black. 

Hah . Japan (Honshiu). 

Hvloiype, <$, Chichibu, Musashi-no-kuni, May 31, 1919 
( R . Takahaski). 

Paratopotype , cJ t May 29, 1919 (71. Takahashi ). 

Brithura fractistigma , sp. u. (Pig. 4.) 

Mesonotal praescutum chestnut-brown with four paler 
brown stripes; femora with a yellow subterminal ring; 
stigma of the male dilated, fractured. 

Male. —Length 32 mm. ; wing 23*5 mm. 

Female .—Length 42 mm. ; wing 26 mm. 
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Frontal prolongation of the head brown, almost black 
laterally ; nnsus distinct ; palpi dark brown, the incisures 
of the basal segments yellow. Antenme brownish black, 
the second scapal segment fulvous; verticils of the flagellar 
segments of two colours, the shorter ones black, the 
elongate ones yellow. Head dark brown medially above, 
including the conspicuous vertical tubercle, the genao and 
broad orbital regions paler oehreous-brown. 

Prouotum black medially, the scutellum yellow. Meso- 
notal pncscutum rich chestnut-brown, passing into brownish 
black around the margins, with four very slightly paler 
brown stripes, in addition to a capillary median line of the 
same colour; scutal lobes similarly coloured but more 
greyish medially ; median lobe of scutellum dusky brown, 
the lateral wings velvety brownish black, this colour passing 
caudad on to the lateral portions of the mcdiotcrgite of the 
postnotum, caudal margin of postnotal mcdiotcrgite paler 
brown. Pleura brown, the dorso-plcural region broadly 
ochreous-yellow; a broad grey longitudinal stripe extending 
from the fore coxa* across the sterno-plcuritc to the meta- 
plcura. Hal teres brownish yellow, the base of the knob 
darker. Legs with the coxa? and trochanters brownish grey, 
the latter reddish-tinged ; femora yellow, the tips narrowly 
blackened ; a conspicuous yellow subterminal ring that is 
co-extensive with the black tip ; immediately preceding this 
ring a diffuse brown annulus occupying all except the re¬ 
latively narrow yellow basal portion ; tibia? pale brown, 
the extreme base obscure yellow'; tarsi black. Wings of the 
male (fig. 1, p. 387) with the costal margin at the stigma 
distorted into a blunt lobe that is incised to fonu a distal 
truncated tubercle ; membrane yellow, vaiiegatcd with dark 
brown and grey ; stigma fulvous, margined with brown ; 
dark brown spots at arculus ; origin of Re ; along the cord; 
in the base of cell 2nd and along both sides of vein let A 
near mid-length, but isolated from the vein by a delicate 
pale margin f paler grey clouds m the wing-apex, including 
the outer half of each of cells R 2 and R 3 , the distal two- 
thirds of R 9 , and all of the remaining posterior cells, these 
further variegated by yellow marginal dashes ; most of the 
cells are still further variegated by additional blotches of 
the ground-colour ; cell M is variegated by a >-shaped grey 
cloud near mid-length ; anal cells on distal halves clouded 
with brownish grey; cell Is/ A with two yellow margin*! 
•pots ; veius bright horn-yellow, contrasting with the re¬ 
mainder of the wing. Venation : Sc { present, much longer 
than Sc % ; r subperpendicular to the fork of j cell 
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1 st M 2 high pentagonal, the basal section of 3/, + * being tbe 
longest element ; r —tn and m—ctt punctiforni ; tn a little 
longer than the petiole of cell Al\. 

Abdominal segments dark velvety-brown, the extreme 
caudo-latcral angles of the segments narrowly ochreous ; 
sternites a little variegated with reddish. Male hypopygium 
very large; caudal margin of tergite rounded and fringed 
with an abundance of yellow seta' ; ninth sternite ter¬ 
minating in a blunt, blackened, median tubercle. 

The female is generally similar to the male, differing 
chiefly in the sexual characters of a simple stigmal region 
of the wing and the pruinose seuteliurn and postnotum 
(probably also a normal male charaetei). Base of tergal 
valve of ovipositor bright yellow ; tergal valves long and 
slender, reddish horn-coloured. 

Hnb. China (Kiang-si). 

Holotype , , Kou-ling, near Kin Kiang, altitude 1000 

metres, August 0, 1919 (J. Hervv-Basin'). 

Allotopotype , ? , July 31, 1919 (.7. Ha rvt { - Basin). 

The types of this interesting crane-fly are in the writer's 
collection, through the kind interest of Drs. Ilerve-Bazin 
and Joseph Bequaert. 

Tipula ampliata , sp. n. 

General coloration light grey, the praescutum with three 
darker grey stripes ; a more or less complete capillary 
median brown vitta extending from tbe vertex to base of 
abdomen ; wings whitish subhyalinc and dark brown, 
cross-banded, tbe brown bands including the apex and two 
narrow arcuated areas before the cord ; R s entire ; male 
hypopygium with the 8th and 9th steruites unarmed. 

Male .—Length about 17 mm.; wing 20 mm. 

Frontal prolongation of head long, equal to the remainder 
of the head, dark grey above, paler laterally; nasus rudi¬ 
mentary or lacking ; palpi moderately elongate, brownish 
black. Antenna? moderately elongate, if bent backward 
not attaining the wing-root; basal segment elongate, 
obscure fulvous; second segment pale brown ; first flagellar 
segment pale at base, the remainder of the organ black ; 
flagellar segments with moderate basal swellings, feeble 
incisions and verticils of moderate length. Head grey, the 
anterior vertex paler; a capillary brown median vitta 
extending from the vertical tubercle to the occiput. 

Pronotum grey, the posterior notum pale, blackened 
medially. Mesonotal prmscutum light grey, with three 
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darker grey stripes, the median stripe split by a narrow, 
median, black vitta that is a little widened near mid-length, 
ending before the suture; scutum light grey, the lobes 
vaguely darker medially ; seutellum and postnotal inedio- 
tergite clear light grey with a delicate, interrupted, median 
brown vitta. Pleura light grey, the sterno-pleurite, meron 
and anepisternum conspicuously marked with darker grey to 
produce an ill-defined longitudinal striping ; dorso-pleural 
membrane buffy. Ilaltcres pale, including the knobs. Legs 
with the coxae pale grey ; trochanters obscure brownish 
yellow ; femora pale brown, more yellowish at base, passing 
into dark brown at tips ; tibiae and tarsi black. Wings with 
a dark brown and white snbhyalinc pattern ; base and cells 
( 1 and Sc more yellowish ; the broad wmg-apex is entirely 
dark; two narrow, basal, arcuate bands before the cord, 
one extending from Rs to the fork of Cu, following Cu 2 to 
the margin where it connects with the broad dark apex ; 
these tw o areas enclose a large and conspicuous whitish area 
centring at cell 1st and including the apices of cells 
R and M and the bases of cells /? a , /{ 3 , J/ 3 , and Cu l ; the 

second narrow arcuate band crosses the basal cells near 
mid-length, broadening out at the caudal margin m ceils 
Is/ and 2nd A ; the remainder of cells R, M, Cu, and Aval 
are conspicuously whitish subhyaline ; veins brownish black, 
paler at the base and in the costal urea. Venation : 
complete ; Rs relatively short, arcuated ; petiole of cell M y 
shorter than m. 

Abdomen brownish yellow, the basal tergite and lateral 
margins of the other tergites faintly pruinose; terminal 
segments passing into dark greyish brown, with paler lateral 
and more narrow caudal margins. Male hypopygium 
moderately cularged. Ninth tergite relatively large, the 
median area slightly convex, the short, blunt lateral lobes* 
each with its caudal mesal angle produced caudad and 
iues&d in a strong, obscure yellow spine. Eighth and ninth 
sternites unarmed. 

Hub. Japan (Kiushiu). 

Holotype , Uokanoaho, Higo-no-kuni, altitude 1000— 

3000 feet, May 3, 1924 (H. Hori ). 

Tipula sachaltnensis, sp. n. 

General coloration light grey, the mesonotal proscutun* 
with three brown stripes; wings greyish brown, variegated 
with dark brown and subhyaline, somewhat as in T. itro- 
rata, Macquart; abdomen dark-coloured, pollinose, the caudal 
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margins of tlie segments narrowly reddish; male hypo- 
pygium large. 

Male .—Length 15 mm.; wing 15 mm. 

Frontal prolongation of head black, the nasus very broad; 
palpi black. Antennas with the scape black ; flagellum 
broken ; first seapal segment elongate, transversely erenu- 
lated. Head light grey ; a narrow brown longitudinal line 
on vertex. 

Mesonotal pncscutum light grey with three dark brown 
stripes, the median stripe biondly light grey medially, 
bisected by a capillary durk brown median vitta ; scutum 
grey, each lobe with two dark brown spots, the caudal one 
larger ; scutellum grey with a median dark spot ; postnotal 
mcdiotergite grey, the sides and a capillary median line dark- 
coloured. Pleura light grey, the dorao-pleural membrane 
obscure yellow, Halteres light brown, the knobs darker. 
Legs with the coxae grey ; trochanters dark reddish biown ; 
femora reddish brown, the tips broadly blackened ; tibiae 
dark reddish brown, the tips blackened ; remainder of tarsi 
black. Wings greyish brown, variegated with dark brown 
and subhyaline; a brown cloud at arculus and another at 
stigma; subhyaline areas as follows:—A large preaicuhtr 
area including the base of cell 2nd A ; acioss cells M and 
Cu, at the base of cell M and beyond mid-length ; before 
the stigma in cell 2nd R x ) be)ond the stigma in the basal 
half of cell and in the base of cell R z ; centre of cell 
1 at M 7 and base of cell Af 8 pale; veins dark brown. 
Venation : m-cu present, but short. 

Abdomen dark, the segments dusted with yellowish grey ; 
caudal margins of the segments narrowly reddish, narrowest 
on the basal segments, broader and more conspicuous on 
the distal segments. Male hypopygium large. Ninth 
tergite large, the caudal margin convexly rounded with a 
very small U-shaped median notch, with a small rounded 
knob at the base of the notch; a small tooth at the caudal 
margin of the notch and another slightly larger tooth more 
laterad, from which latter tooth the margiu of the tergite 
slopes gradually to the base. Basistyle complete, oval; 
outer dististyle elongate-oval, the apex obtusely rounded ; 
inner dististyle with the caudal lobes projecting, pale, 
pubescent. Ninth sternite with a V-shaped notch, the 
cephalic portions membranous, the notch with a pubescent 
lobe at its base, the margins of the V with mesally~directed 
yellow setae. Eighth sternite with widely separated lateral 
lobes, each provided with me&ally-direoted yellow setae that 
are decussate on the median line. 
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Hab . Japan (Karafuto). 

IJolotypc , g, collected in 1902 (Paul LabbS), 
Type in the collection of the Paris Museum. 


Nephrotoma nigricauda ) sp. n. 

Related to N. lineuta (Scopoli); general coloration yellow, 
the pneacutum and scutum with conspicuous black stripes ; 
wings tinged with yellow ; stigma pale ; abdomen obscure 
brownish yellow, the tergites tnvittate with daik brown, the 
terminal segments shiny black; male hypopygium with 
the extensive eighth stermte deeply notched medially. 

Male .—Length 12*5 mm. ; wing 1 1 mm. 

Frontal prolongation of head obscure yellow', the dorsum, 
including the nasus, conspicuously black ; palpi brown. 
Antennae* of moderate length, if bent backward extending 
ftlwmt to, or a little beyond, the base of the abdomen ; basal 
segment orange, second segment pale brown ; fbigellum 
(bilk brown. Head yellow, the vertical tubercle con¬ 
spicuous; a small dark spot on orbit at base of vertical 
tubercle ; occipital braud broadly triangular, dark brown. 

Pronotum sulphur-yellow, dark brown laterally. Meso- 
notum light yellow, the pnescutum with three shiuy black 
stripes, the anterior ends of the lateral stripes outenrved and 
here opaque velvety black ; seutal lobes very extensively 
blackened, the areas continuous across the suture with the 
lateral prmseutal stripes; scutellum obscure yellow, the 
median lobe mere brownish posteriorly; postnotum clear 
sulphur-yellow, darkened posteriorly. Pleura shiny ferru¬ 
ginous, handsomely variegated with sulphur-yellow, this 
including the ventral portion of the inesepuneron, the 
dorsal margins of the mesosternum and a conspicuous area 
on the lateral sclerites of the postnotum. Halteres pah* 
brown, the knobs broken. Legs with the cox® and tro* 
chanters obscure reddish; femora similar, the tips con-* 
spicuouslv blackened ; tibiae pale brown, the tips gradually 
blackened; tarsi black. Wings with a strong yellow tinge, 
the base, costal region, and a conspicuous seam along vein 
Cu more intensively yellow ; stigma pale yellowish brown ; 
wing-tip indistinctly darkened; a narrow seam along the 
basal deflection of and r-m ; veins dark brown. 

Venation : cell Mi broadly sessile. 

Abdomen obscure brownish yellow, the tergites narrowly 
trivittate with dark brown ; sternites with au interrupted 
dark brown median stripe; tergites 7 to 9 and steruitea 
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8 and 9 sliiny black ; outer distiatyle pale. Male hypo- 
pygium with the ninth tergite large, the caudal margin 
with a deep but very narrow median notch; caudal 
margins of the lateral lobes shiny black. Eighth sternitc 
extensive, the caudal margin with a very deep U-shapcd 
median notch, from the base of which a narrower impressed 
line extends almost to the base of the sternite ; adjacent 
margins of this incision without conspicuous setae. 

Hub . Japan (Hokkaido). 

Holotype , cJ, Sapporo, Ishikari-no-kuni, end of July 1921 
($. Kuwayama). 

Vanityyes, <$ S, Maruyaraa, near Sapporo, June 10, 1923 
(8. Kuwayama ). 

Nephrotuma anyustistria, sp. ». 

General coloration yellow ; antennas of male moderately 
elongate; bases of flagellar segments pale; head with a 
conspicuous linear black line; lateial priescutal stripes 
straight; postnotum and scutellum black medially; wings 
yellow, the apex narrowly blackened ; abdominal tergites 
narrowly trivittate with black; sternites with an interrupted 
black median vitta. 

Male .—Length about 11*5 mm. ; wing 11*5 mm. 

Female .—Length 10-17 mm. ; wing 15-15*5 mm. 

Frontal prolongation of head yellow, with a dark brown 
lateral stripe ; nasus elongate, tufted with a few black setae; 
palpi dark brown, the terminal segment passing into dull 
orange. Antennae of male moderately elongate, if bent 
backward extending to beyond the base ot the abdomen; 
scape and basal segment of flagellum yellowish ; flagellar 
segments brown, the basal enlargement of the segments 
obscure yellow; flagellar segments elongate, with a con¬ 
spicuous basal enlargement. Head shiny yellow, with a 
linear black vitta extending from the vertical tubercle to 
the small occipital brand; sides of posterior vertex a little 
iufumed. 

Pronotum yellow. Mesonotal praescutum yellow with 
three shiny black stripes, the lateral stripes straight; scutum 
yellow, each lobe with a conspicuous black mark ; sen tell um 
brownish, darker medially; postnotul mediotergite yellow, 
more infuscated posteriorly, with a median dark brown dash. 
Pleura yellow, indistinctly variegated with pale brown. 
Ilalteres pale brown, the base of the stem and apex of knobs 
yellow. Legs with the coxae yellow, the fore coxae infus¬ 
cated basally ; trochanters yellow ; femora yellow, passing 
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into brown, the tips conspicuously blackened ; tibiae obscure 
yellow, the tips narrowly dark brown; tarsi black. Wings 
strongly tinged with yellow, the base and cells C and Sc 
even more suffused ; stigma oval, dark brown ; wing-apex 
narrowly infuscated ; a conspicuous brown seam on the 
anterior cord and narrower, less distinct ones, on the 
posterior cord and outer end of cell 1$/ M 9 ; veins beyond 
the cord narrowly and indistinctly seamed with brown ; 
veins brown, paler in the flavous areas. Stigma with few 
maerotrichiui (about eight). Venatiou : cell M x petiolatc, 
this petiole a little shorter than m. 

Abdominal tergites yellow, narrowly trivittate with black ; 
the median stripe narrowly interrupted at the posterior 
margins of the segments, the lateral stripes continuous ; 
sternites yellow, each segment with a median banal black 
dash ; hypopxgium black. Male hypopygium with the 
eighth sternite deeply incised medially, the caudo-laterai 
angles with a few yellow setie. Ninth sternite extensive, 
near its base with a conspicuous median spine directed 
ventrad. 

In the female, the antennae are shorter; centre of 
sc u tel I urn darkened. 

Hub. Japan (Hokkaido and Honshiu). 

Hololype, $, Jozankei, Ishikari-no-kuni, Hokkaido, alti¬ 
tude 1000 ft., August 16, 1023 ( T. Esaki). 

Allotype , ?, Yumoto, Shimotsuke-no-kuni, Honshiu, 

altitude 4830ft., July 23, 1923 (7’. Esaki). 

Paratypes , ? , with the allof vpe ; (J, Shimokcbo, Hitaka- 
no-kuni, Hokkaido, August 0-10, 1023 (S'. Kuwayama) ; 
cf ?, Sapporo, lshikari-no-kuni, Hokkaido, May 17- 
June 20, 1923 (S. Kuwayama). 

Nephrotoma ozenumensh, sp. n, 

Kesembling N. hokkaidensis, Alexander ; body yellow with 
conspicuous black and blue-black markings ; lateral prte- 
scutal stripes with a velvety-black spot at anterior end of 
each ; wings greyish yellow, the apex narrowly seamed with 
browu; abdominal tergites with a broad black median 
stripe. 

Female —Length 18 mm. ; wing 15*5 mm. 

Frontal prolongation of head yellow, the apex with an 
oval black dorsal spot that includes the nasus; palpi light 
brown, the second segment obscure yellow. Antenna* with 
the scape rufous; flagellum entirely black. Head light 
yellow ; a small brown spot on vertex adjoining the margin 
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of the eye opposite the narrowest part of the vertex ; occipital 
brand black, continued caudad on to the occiput. 

Pronotum light yellow, the sides conspicuously blackened. 
Mesonotal pneseiitum yellow with three shiny blue-black 
stripes that narrowly restrict the interspaces, the lateral 
stripes with a deep velvety-black spot on lateral face of their 
cephalic ends ; suture velvety black ; scuta] lobes blue- 
black, the median area yellow ; scutclluni blue-black, the 
parascutella yellow; ptMuotul mediotergite yellow with an 
inverted T-sbaped black mark. Pleura yellow, the ventral 
margins of the anepisternum and sterno-pleuritc con¬ 
spicuously blackened; other dark markings on the pro¬ 
pleura, the ventral portion of the ptcroplcurite, the meron, 
and a U-shaped brown ring on the postnotal pleurotcrgite. 
Halteres yellow, the knobs obscure. Legs with the coxro 
reddish, the bases blackened, most extensively so on the 
fore coxae; trochanters ohscute yellow • fcuioia brownish 
yellow, the tips extensively blackened, more broadly on the 
fore femora ; tibias yellowish brown, passing into black at 
tips; tarsi dark brown. Wings tinged with greyish yellow, 
the base and cells C and Sc brighter ; stigma relatively 
large, oval, dark brown ; wing-apex narrowly infuscated ; a 
narrow brown seam along the anterior cord ; obliterative 
areas at proximal end of stigma and across the base of cell 
D/ Mi ; veins dark brown, yellowish in the flavous areas. 
Numerous in aerotri chiie on the proximo-caudal region of the 
stigma. Venation: Sc t preserved; cell M x very narrowly 
sessile ; m-cu long, at the fork of M. 

Abdominal tergites yellow with a broad, black, uninter¬ 
rupted median stripe, on segments 7 and 8 including the 
entire sclerites ; lateral margins of tergites infuscated ; 
stermtes obscure yellow. Ovipositor reddish lioru-colour, 
the base of the sternal valves blackened. 

Hab. Japan (Honshiu). 

Holotypty $, Lake Ozenuma, on boundary between 
IwaMhiro-no-kuni and Kofcsuke-no-kuni, altitude 5460 ft., 
July 25, 1923 ( TEsaki). 

Nephrotoma flammeola, sp, n. 

General coloration orange, the frontal prolongation of the 
head dark brown ; mesonotal preescutum with three shiny 
blue-black stripes, the median stripe narrowly split by 
a velvety-black line; abdomen orange, the tergites with a 
median series of brownish.black triangles. 

Mule.— Length 13 mm.; wing 14 tmu. 
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Krontul prolongation of the head dark brown, including 
the nasus ; jictl(>i dark brown, the last segment a little paler. 
Antenna? elongate, if bent backward extending almost to 
the end of the second abdominal segment : basal segment 
obscure orange ; second segment brown; flagellum entirely 
black, the segments elongate. Head obscure orange, the 
region of the vertical tubercle clearer, the orbital region a 
little daikened ; occipital brand very small. 

Pronotum orange, narrowly infuscatod laterally. 
Mesonotum orange-yellow, the prascutum with three shiny 
blue-black stripes, the broad median stripe split by an opaque 
velvety-black line, the outer margin of the stripe less 
distinctly margined with the same colour ; lateral stripes 
with a velvety-black spot at their anterior ends, giving the 
stripes the appearance of being bent outward ; scutal lobes 
very extensively blackened; posterior margin of postnotum 
a little darkened. Pleura reddish veil m, variegated with 
clear yellow, this including the mcsepimoron and a large area 
on the postnotal phnnotergiie between the bases of the wings 
and haltcics. Ilalteres pale brown, the knob* a little paler. 
Legs with the coxa* and trochanters orange ; remainder ot 
the legs dark brown, the femoral bases aie rather narrowly 
paler. Wings tinged with pale greyish brown; stigma 
rather pale brown; a faint brown seam on the deflection of 
wing-base and cell iSc move yellowish ; veins dark 
brown. Venation; Hs about two-thirds not in align¬ 

ment with 6 ; cell A/, short-petiolntc, the petiole abm t 
equal to m ; cell Is/ A/ a small, strongly narrowed distuliy ; 
m-cv at the fork of M. 

Abdomen orange ; a series of brownish-black triangles 
along the median line of the tergites, extending from the 
posterior half of tergite 2 through torgite 8; hvpo- 
pygium pale brown. Male hypopygium very obliquely 
truncated, the eighth and ninth sternites relatively small; 
outer dististyle with the outer half very slender and 
attenuated. 

Hab. Japan (Honshiu). 

llolutype , <£, Gifu, Mino-no-kuni, May 25, 1921 

(A'. 7'akeuchi). 


Ntphrotoma sub pallida, sp. n. 

General coloration yellow ; occipital brand lacking ; 
pnesoutum and scutum marked with black ; antenna of male 
moderately elongate, the flagellum brown, with the bases 
of the more proximal segments indistinctly paler; knobs o£ 
Ann. tfc Mag . N. Hist . Ser. 9. Vol. xv. 27 
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lmltercs yellow; abdomen orange-yellow, the tergites 
»] arsely marked w ith brown. 

Male .—Length 9-9 5 mm.; wing 9 5 mm. 

Female .—Length 11*3 mm.; wing 10-3 mm. 

Frontal prolongation of the head yellow, the nasus darker. 
Antennae elongate, more than one-half the length of the 
body ; scape yellow ; basal segments of flagellum light 
brow u ; remainder of the flagellum black, the basal enlarge¬ 
ments of segments 4 to 9 indistinctly paler. In the female, 
the antenme are shorter and mostly pale. Head orange- 
yellow, passing into sulphur-yellow on the genie; occipital 
brand lacking. 

Pronotum orange-yellow. Mcsonotal praescuturn shiny 
yellow with three conspicuous shiny black stripes, the lateral 
pair with the anterior ends outcurved, velvety-black ; lateral 
ends of the suture velvety-black ; scutal lobes conspicuously 
blackened; median lobe of scutellum liver-brown; postnotum 
orange-yellow. Pleura orange-yellow, variegated with 
sulphur-yellow. Halteres brown, the knobs yellow. Legs 
yellow ; in the male, the femoral tips narrowly dark brown ; 
tibiae with the tips narrowly darkened; tarsi itffuscated. 
Wings faintly tinged with yellow, the costal and subcostal 
cells more suffused ; stigma pale brown ; veins dark brown. 
Venation: lh shorter than cell 1st M % small, 

elongate; cell M Y short-petiolate. 

Abdomen orange-yellow, the posterior margins of the 
tergites, with a triangular dark brown median area, these 
including segments 2 to C ; a circular spot on basal half 
of tergite 2; hypopygium and sternites orange-yellow. 
In the female, the markings are more ring-like. 

Hab. Japan (Honshiu). 

Holotype , £ , Mt. Minomo, Settsu-no-kuui, June 22, 1922 
( T .. Esaki). 

AUotopotype , ?. 

Paratopotype, . 

Ncphrotoma ligulata , sp. n. 

General coloration yellow ; thoracic pleura conspicuously 
variegated with black; abdominal tergites trivittate with 
brownish black ; eighth sternite of male hypopygium with a 
median liguliform appendage. 

Male .—Length 8*5 mm. ; wing 8 mm. 

Frontal prolongation of head yellow, dorsally with a large 
oval brown area which includes the nasus; palpi brown, the 
incisures narrowly paler. Antenme moderately elongate, 
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when entire, probably attaining the base of the abdomen; 
scape light yellow; flagellum dark brown ; flagellar segments 
only slightly incised. Head orange-yellow, the occipital 
brand very large, extending cephalad on to the base of the 
vertical tubercle. 

Pronotum yellow, the sides dark brown. Mesonotal 
praiscutum whitish yellow, with three very broad, shiny 
black stripes that restrict the interspaces to capillary 
vittuo ; lateral stripes outeurved, coneolorous throughout ; 
scutum yellow, the lobes almost entirely covered by large 
black areas, confluent across the suture with the lateral 
prawutal stripes; scutellum yellow, with a capillary brown 
median line that is gently widened posteriorly ; postnotal 
mediotergite yellow, with a X'^haped brown mark. Pro- 
plema conspicuously dark brown. Mcsopleura yellow, 
variegated with dark brown on the anepisternum and 
stcrnopleuritc; postnotal pleurotergite darkened dorso- 
postcriorly. llalteres brown, the base of the stem and apex 
of knobs yellow. Legs with the coxa? yellow; basal half 
of fore coxa? and base and apex of hiud coxae dark brown ; 
trochanters yellow ; femora yellow, the tips narrowly 
blackened; tibiae pale brown, the tips narrowly infuscated; 
tarsi brown. Wings with a faint yellow tinge, cell Sc and 
the wing-base more saturated ; stigma small, oval, dark 
brown; very indistinct pale brown seams on r-m and 
deflection of R A +t>\ wing-tip faintly darkened ; veins brown. 
Venation: Rs one-third longer than ft 2+8 ; cell 1$£ M 2 
elongate, almost parallel-sided ; cell M x broad, sessile; m-cu 
close to the fork of M, the distance about equal to r~m. 

Abdomen yellow, the tergites trivittate with brownish 
black; median stripe very indistinctly interrupted at the 
posterior margins of the intermediate segmeuts; lateral 
stripes broadly interrupted basally; tergite 7 black, 
yellow basally; tergite 8 black; hypopygium brown; 
sternites yellow, sternites 7 and 8 black. Male hypo¬ 
pygium with the sternite small, black, depressed dorso- 
niedially, the caudal margin denticulate ; outer dististyle 
yellow, a little infuscated basally, this style not conspicuously 
attenuated apically. Eighth sternite with a flattened, median, 
tongue-like lobe, the sides parallel, the apex, subtruncate 
and finely pubescent. 

Hab . China (Mongolin). 

Hobtype, <J, Valle© de la Selenga, BO verstes au N.E. do 
Bandre-Koure, altitude 1225 metres, August 1809 
(Z)r. du Chazaud); Mission de Lacoate. 

Type iu the collection of the Paris Museum. k 

27* 
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Nephrol oma bis pin os a, sp. n. 

General coloration yellow, extensively variegated with 
black; a broad median line on vertex: a dark area on dorso- 
pleural region of thorax hcfoic the wing-root; abdominal 
sternites with an interrupt! d median brown stripe; male 
hypopygium with the ninth tergite terminating in two 
acute black spines ; ninth stermte with a small protuberant 
median lobe at the base of tbe notch. 

Male .—Length 12*5 mm. : wing 11*3 mm. 

Frontal prolongation of head brownish jellow, clearer 
latero-vcutrally, the dorsum apically daik brown, this maik 
including the nasus ; palpi brown, the first segment and 
base of the second paler. Antenme with the first gcupal 
segment yellow, narrowly darkened upu ally, second segment 
grey-pruinose; flagellum dark blown, tin* segments only 
moderately incised. Head orange-jellow, more sulphur- 
yellow anteriorly; occipital brand very conspicuous, black, 
sending a broad median line ccpliulad almost to the summit 
of the vertical tubercle. 

Piouotum yellow, dark brown laterally. Mcsonotal 
pncscutum yellow with three slimy black stripes that are 
well separated from one another by lines of the giound- 
eolour ; lateral stripes strongly outruned ; scntal lobes 
extensively blackened, fhe marks continent with the lateral 
piajscutal stripes; outer ends ol pseudosulural fovea' velvetv- 
blaek ; seutellum dark brown ; postnatal lucdiotergitu 
sulphui-yellow with a broad median black stripe that is 
expanded across the posterior end of the seleritc. Pleura 
with the propleura brownish black; conspicuous brownish- 
black areas on the anepistermun, occupying most of the 
sclerite, together with a narrow brown seam along the 
suture, encroaching on the cephalic margin of theepimeron; 
a large triangular area occupying the dorso-pleural region 
eepbalad of the wing-root; sides of the sterno-pleurite 
extensively dark brown ; postnotal pleuro-tcrgite yellow, 
conspicuously bordered by dark brown. llalteres pale 
brown, orange at base, the apex of each knot) yellow, the 
base more infuseated. Legs with the coxae reddish brown, 
more or less infuseated basally; trochanters orange; fore 
femora dark brown with about the basal third obscure 
brownish orange ; posterior femora obscure brownish orange 
with the extreme tips darkened; remainder of legs dark 
brown. Wings greyish }cllow, cell Sc more yellowish; 
stigma small, oval, daik brown ; a conspicuous brown seam 
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along r-m and the basal deflection of /?, irt ; extreme apex 
ot wing in cells It A and darkened; veins dark brown. 
Venation lis longer titan gently arcuated ; cell A/, 

broa 11 v se^s'le; fusion of Cti l with M some distance before 
tin* folk of (lie latter, the distant p greater than r-~?n. 

Abdomen orange, the tergite** conspicuously trivittate 
with black, the median stripe broadly interrupted both at 
the base and apex ot eat h segment; lateral stripes inter¬ 
rupted eaudallv ; segments 7 and 8 dark brown, the 
loimet with a basal sublater d pale area; h\pop)gium 
Hildisb, the teigite black ; stemiles obscure orange, with a 
eonspu nous interrupted median stripe. Mule hypopygiutu 
with the ninth tergite blackened, the caudal portion cut oft’ 
lioin the base b\ a semicircular impressed line, the median 
apical portion deeply split medially by a narrow incision; 
surface microscopically spinulo^e; from beneath the lateral 
maigms of the teigite on cither side juts a slender black 
ehitimzcd spine directed eaiubul. Outer dististyle not 
conspicuously attenuate apieally. Ninth sternite deeply 
noteiied medially, at the base of the notch with a small but 
conspicuous median lobe, dneeted caadad. Eighth sternite 
unarmed. 

llab % China (Mongolia). 

Holofy/n, J , Vallce pros do la Koure de Bandic, altitude 
1500 metres, 1909 (Dr. dn Chazuud) ; Mission de Laeoste. 

Type m the collection of the Paris Museum. 

A ephrotoma duchazandi , sp. n. 

General coloration yellow; teimmal segment of palpus 
orange ; propleura yellow ; wings with lis shorter than 
7f 2f3 ; male hypopygium with the eighth sternite extcnsi\c, 
notched medially, the notch densely filled with abundant 
long yellow setie. 

Male. —Length about 11 mm.; wing 12*7 mm. 

Froutal prolongation of head clear yellow above, including 
the mums, the sides darkened; palpi light brown, the 
terminal segment blight orange. Autennse of moderate 
length ; scape yellow ; the elongate first segment of 
flagellum light brown ; remaining flagellar segments dark 
brown, deeply incised beneath. Head light yellow, the 
occipital brand large but pale brown in colour, elongate- 
triangular in outline. 

Prouotum yellow. Mcsouolal prieseufura yellow, with 
three conspicuous black stripes, the lateral stripes straight ; 
scutum yellow, each lobe with two distinctly separated black 
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areas ; scutellum yellow, very indistinctly darkened medially, 
more distinctly so behind; postnotum pale yellow with a 
X-shaped pale brown mark. Piopleura yellow. Pleura 
yellow, very sparsely and indistinctly variegated with reddish 
brown ; a brown spot eephalad of the root of the halter; 
aides of steruo-pleurite more conspicuously darkened. 
Halteres pale brownish yellow throughout. Legs with the 
coxie yellow, faintly darker basally ; trochanters yellow ; 
femora pale brown, the tips very indistinctly darkened ; 
tibice pale brown ; tarsi darker. Wings with a faint 
yellowish tinge, the base and cells Cand Sc more saturated; 
stigma small, oval, dark brown ; a narrow but distinct brown 
seam along r-m and the basal deflection of 5 on the 
distal side ; wing-tip narrowly hut distinctly darkened ; veins 
brown. Venation: Rs straight, shorter than R 2 + s ; cell M i 
short-petiolate; fusion of Cu x and M close to the fork of the 
latter. 

Abdomen yellow, the tergites very narrowly trivittate 
with dark brown; tergite 8 and caudal half of 7 
dark brown ; sternites yellow, with a series of linear brown 
dashes on the basal half of the segments; hypopygium 
yellow. Male hypopygium relatively large. Ninth tergite 
massive, the caudal margin with a relatively small semi¬ 
circular median depression, the slopes highly polished; 
eaudo-lateral angles of this depressed area produced into 
large yellow lobes that are separated by a narrow median 
notch, the surface provided with numerous black spines and 
spinous bristles, the more lateral one a conspicuous enlarged 
tubercle. Outer dististyle with the apex conspicuously 
long-atteuuate, the margins provided with long yellow setae. 
Ninth sternite with a small pendulous lobe in the notch, some¬ 
what as in N. bispinona , but more bifid at apex. Eighth 
sternite dark basally, very extensive, deeply notched medially, 
the notch filled with abundant dense yellow seta?, decussate 
across the median line; dorso-eaudal angles of sternite 
produced slightly uiesad and here provided with long yellow 
setae. 

Nab. China (Mongolia). 

Holotype , , Bords du Tarim, July 1909 ( Dr . du Chazaud ); 

Mission de Lacoste. 

Type in the collection of the Paris Museum. 

Nephrotoma rectispina % sp. n. 

General coloration yellow ; thoracic stripes black, the 
lateral stripes straight; wings tinged with yellow, the tip ajttd 
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ft seam along tlie cord brown ; abdominal tergites trivittate 
with dark brown ; m do hypopygium with two long straight 
spines jutting caudad from the genital chamber. 

Male. —Length 13*5 mm.; wing 12*8 mm. 

Froutal prolongation of head yellow, the apex medially, 
together with the nasus, brown; palpi pale brown, the la>t 
segment and mouth-parts yellow. Antennae moderately 
elongate, if bent backward extending to beyond the base 
of the abdomen ; scape yellow ; flagellar segments bicolorous, 
the basal enlargement dark brown, the remainder of each 
segment yellow, except the anterior or ventral face which is 
infuscoted. Head orange; occipital brand brown, small, but 
sending a brown line cephalad on to the vertex. 

Pronotum yellow. Mesonotal priescutum shiny yellow, 
with four narrow dark brown stripes, the intermediate pair 
sometimes confluent except anteriorly; lateral stripes 
straight; scutum yellow, the lobes with the cephalic half 
dark brown; scutellum light yellow ; postnotum with the 
mediotergite brown, the cephalic half with an extensive 
yellowish median area. Pleura white, variegated with 
yellow, the white areas including the postnotal pleurotergito 
except the infuscated dorsal angle. Halteres pale brown, 
the knobs indistinctly yellowish. Legs with the coxm 
testaceous-yellow; trochanters yellow; femora brownish 
yellow, narrowly tipped with black; remainder of legs 
broken. Wings tinged with yellow'; cells C and Sc more 
strongly yellow; stigma small, oval, dark brown; wing-tip 
narrowly darkened ; a narrow but conspicuous brown seam 
along the cord, slightly obliterated at the fork of M ; veins 
dark brown. Venation: cell M x veryshort-petiolate; fusion 
of M and Cu a little less extensive than the free portion of 
M beyond this. 

Abdomen yellow, the tergites with a broad median and 
very narrow lateral brownish-black stripes that are narrowly 
interrupted at the bases of the segments; tergite 1 brown, 

S ale yellow medially and laterally; tergite 7 brownish 
Lack, yellow sublaterally at base ; tergite 8 brownish 
black; steruites yellow, with a median brown stripe; hypo- 
pvgium shiny obscure yellow. Male hypopygium with th<f 
ninth tergite terminating in a small conical lobe on cither 
side, the space between these lobes gently convex and 
provided with abundant black spinulcs. Outer dististyle 
not unusually attenuated, yellow. What, seem to be the 
gonapophyscs jut caudad from the genital chamber as long 
yellow spines* these straight or nearly so, lying generally 
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parallel, tlic acute tips narrowly blackened and directed 
gently niesad. Eighth sternitc unarmed. 

Halt. China (Kwci-chow). 

Hohiype , J, Aushonl'ii, Gan Chouen Foil, 1012 (/We 
Car a brie). 

PtiratnpottjfH\ . 

J5y itiedefs key to the Rihenretic species of the genus 
(1 )eutsch. Kut. Zcitschr. 11)10, pp. I13-M7), the present 
form runs to A r . hnneHirornis (Seim mind) or A\ schummeti 
(Kiedcl), very different Hies. 


XLT.— Two new Genera and a mar Species of ‘ Oriental 

Ilypenime (Noetuidie). By Sir Okohgk F. Hampton, 

Bart. 

(Published b\ permission of the Trustees of the British Muslim ) 

[In view of the fact that these names, which exist with 
the dcHciiptions in manuscript in tlie British Museum, are 
mpiired for immediate use, it is considered advisable to 
publish them at once.— \\\ II. T. Tams.] 

Genus itu'iiiscorA, nov. 

Typ»«, 11. invmuHta, 

Proboscis fully developed; palpi of male with the 1st 
joint upturned to about middle of from* and rather broadly 
scaled in front, the 2nd and 3rd recurved over head and 
extending to beyond the metathorax, the 2nd the shorter 
ami broadly sealed above, the 3rd hollowed out on inner 
side and containing a tuft of hnir; from* smooth; eves 
large, round; antennae of male with long bristles and cilia, 
the shaft contorted and with tuft of hair above at about 
two-thirds length; thorax clothed with hair and scales 
mixed and without crests; fore tibiie and 1st joint of tarsi 
of male covered by n thickly sealed sheath cneiomng fringes 
of hair, the mid and hind tibiae with slight tufts of hair at 
middle and extremity; abdomen with some rough hair 
at base of dorsum, but without crests. l<We wing with the 
costa arched towards apex which is somewhat produced, 
the terrnen evenly curved, crcnulate ; vein 3 from well 
before angle of cell; 5 from just above angle; 6 from 
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below upper angle; 7 from angle; 8, 9, 10 stalked; 11 
from cell. Hind wing with the cell about one-third length 
of wing; veins 3, 4 from angle; 5 fully developed from well 
above angle; 8, 7 from upper angle; 8 anastomosing with 
the cell near base only. 

lift phi sc op a i n ven nsta . 

lUrtuta inveiniita, Swinli. Ann. k Mag. Nut Hist. (7) ix. p. 177 

(MW), ' 

Head and thorax red-brown mixed with some dark 
brown, the antennae grey-brown above, dark brown below ; 
abdomen grey-brown, the anal tuft whitish tinged with 
brown; tarsi fuscous, the tibiie at extremities and tarsi 
ringed ^utli whitish. Fore wing red-brown mixed with 
black-brown, the antemedial area to median nervure, the 
postmedial area to vein 5, and the terminal area suffused 
with black-brown; a sinuous rufous subbasal line defined 
on eaeli side by black from costa to suhmedian fold ; ante- 
medial line rufous defined on outer side by black towards 
costa, angled outwards below costa, then waved ; a white 
point in middle of cell and curved diseoidal striga defined 
by black-brown ; postmedial line rufous defined on each 
side by diffused black, slightly bent outwards below costa, 
then slightly wa\ed and angled inwards at submedian 
fold ; subtermimil line whitish, incutved below costa, at 
diseal fold ami below vein 3, exeurved at \cins 7, 6, 1, 3 ; 
a terminal series of black lunulea and fine whitish line at 
base of cilia. Hind wing fuscous*brown, traces of dark 
postmedial and snbtcrminal lines except towards costa, the 
former faintly defined on outer side by whitish, the latter 
on inner side ; a terminal series of black hinnies and fine 
whitish line at base of cilia. Underside pale red-brown ; 
both wings with blackish diseoidal bar, waved post modi :rl 
line, and waved whitish subterminal line defined on each 
side by diffused fuscous-brown, on fore wing almost obsolete 
except towards costa. 

Hub. Sumatra, 1 c? type. Exp. 46 mm. 

Genus BLurTiNouxs, uov. 

Type, B. perumbrosa. 

Proboscis fully developed ; palpi upturned, the 2nd joint 
reaching to above vertex of head, moderately scaled in 
front and smoothly behind, the 3rd rather long, with large 
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tuft of hair behind ; from* smooth ; eyes large, round ; 
antennae of male with long bristles and cilia ; thorax clothed 
with scales and hair mixed and without crests ; fore tihiiu 
covered by a thickly-scaled sheath, the mid aud hind tibue 
smoothly scaled ; abdomen smoothly scaled without crests. 
Fore wing with the costa moderately arched, the apex 
rounded, the terraen evenly curved and not creuulate ; 
vein 3 from well before angle of cell ; 5 from just above 
angle ; 6 from upper angle ; 7, 8, 9, 10 stalked ; 11 fioin 
cell. Ilind whig with the cell about half the length of 
wing; veins 3, 4 from angle of cell ; 5 obsolescent from 
below middle of discocellulara; 6, 7 from upper angle; 
8 anastomosing with the cell near base only. 

Bleptinodes perumbrosa . * 

Nodaria perumbrosa, Ilmpsn. J. Bomb. Nat. IJi«t. Soc. xi. p. 700 
(1898). 

Head and thorax black-brown with a cupreous gloss ; 
abdomen fuscous-brown ; pectus and legs fuscous-brown, the 
tarsi ringed with white. Fore wing black-brown slightly 
tinged with grey ; antemedial line blackish defiued on inner 
side by brownish grey, oblique, waved ; a rounded dull rufous 
discoidal spot; postmedial line blackish defined on outer side 
by brownish grey, excurved below costa and beyond lower 
angle of cell, incurved at discal fold, incurved and waved 
below vein 3, and angled outwards at vein 1 ; subterminal 
line brownish white defined on inner side by blackish, rather 
diffused, excurved between veins 8 and 6 and at middle, in¬ 
curved at discal fold and below vein 3 ; a terminal series of 
small black spots with brownish.white marks beyond them at 
base of cilia. Ilind wing uniform fuscous-brown. Underside 
grey-brown ; fore wing with the costal area irrorated with 
whitish, au oblique brownish-white postmedial bar from 
costa ; hind wing with small blackish discoidal luuule and 
indistinct rather diffused curved postmedial aud subtermiual 
lines. 

Hub . Assam, Kh&sis, 1 <$, 1 ? type. Exp. 34 mm. 

Bertula leucopis , sp. n. 

S . Head and thorax red-brown, the antennae grey-brown, 
the 3rd joint of palpi with some black-brown scales ami 
the tuft of hair red-brown ; abdomen pale red-browu tinged 
with grey and with some whitish at base and in the anal 
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tuft; pectus and ventral surface of abdomen white suffused 
with red-brown ; legs red-brown above, white below, the 
tarsi ringed with white. Fore wing red-brown tinged with 
grey, especially on terminal area; antemedial line black 
defined on outer side by whitish at costa, then almost 
obsolete; a white point defined by black in middle of cell 
mid black discoidal lunule with a black point beyond its 
upper extremity and two beyond its lower ; a rather diffused 
incurved red-brown line from lower angle of cell to inner 
margin; postmedial line brownish white defined on inner 
side by a brown line and on outer by diffused black-brown, 
erect to vein 4, then incurved; subterminal line whitish, 
waved to vein 6 and below vein 2, reduced to points at 
middle; a terminal series of minute black lunules and a fine 
whitish line at base of cilia. Hind wing whitish suffused 
with reddish brown ; a whitish subterminal line from vein 3 
to termen ; a terminal series of slight blackish lunules to 
vein 2, and white line at base of cilia. Underside of fore 
wing pale red-brown, the inner area whitish, a blackish 
discoidal striga, postmedial striga from costa defined on 
outer side by whitish, and sinuous whitish subterminal line 
to vein 6; hind wing whitish suffused and irrorated with red- 
brown, except on inner area, a black-brown discoidal lunule, 
sinuous brown postmedial line, and whitish subterminal 
line faintly defined on inner side by brown aud somewhat 
cxcurved at middle. 

Hab . C. China, Xchang (Mrs. Pratt), 1 type; Bohnko, 
Sarawak, Busan, 1 <£. Exp . 30 mm. 


XLTT. — On the Habits of an Octopus *. 

By W. K* Fishkb, Hopkins Maiino Station, California. 

‘ [Plate XXVII.] 

In June 1924 a small octopus captured near the Hopkins 
Marine Station, Monterey Bay, California, was placed in an 
aquarium, and lived until November 7, 1924. It was given 
a cylindrical stone jar 5 inches high, having an apeiture of 
2} inches. For two weeks, however, it preferred a narrow 

* See " Brooding-habits of a Oepbalopod” Ann. & Mag. Nat. Hist, 
ser. 9, vol. xii., July 1923, p. 147, pi. v. The subject of the present notes 
was a little smaller than “Maphisto," but, apparently, the same species— 
ISrfypu* ajioittfon, Berry—or closely related form. 
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cavity under a rock. Every night the stone jar was moved 
over the sandy floor of the aquiutum and left in a different 
place. During this period the octopus ate rather greedily of 
fish, crab, and mollusc ( Halioli*). 

During the second week of .1 ulv Mephista TT. # * moved 
permanently into tin* stone jar, which rested on its side, and 
constructed a h.mieadc of shells and small stones. Those 
filled the outei halt or two-thiids of the jar. Some time 
between July 15 and 20 she began to deposit eggs on the 
bottom of the j.u, which was, of oouise, in a veitical position. 
The eggs wore brooded m the m ume) alieudy described and 
figmed (lor. cit.). In all about fith eliMms wcie deposited 
dating at least a week, or, pci hups, longer, as it was im¬ 
possible to ascertain ceilainlv when egg-la\ing ceased. 

A week later development had very evidently begun in 
the eggs examined (July 28). By August 20 the rudiments 
of eyes and tentacle* were manifest. On September 4 the 
visceral sac had greatly increased in size, being about as 
large as the yolk-sac. On September }) the yolk was smaller 
than the visceial sac ; the chiomatophorcH had made their 
appearance and showed slight movement. By September 14 
the embryos exhibited respiratory reactions and tbe chromato- 
pliores were in active movement. The first eggs batehei 
September li), in dishes into which detached clusters had 
been placed for obsei vation. From September 21 to 
Septombei 21 the gieater number hatched, while a few— 
piobahly the last to be deposited—were delayed for several 
clays lougei. 

Although offered the food which she had taken prior to 
retirement into the jar, the octopus iefused to eat, nor was 
she ever observed to leave her shelter. The bairicade of 
shells and pebbles bad to be lemovcd in older to reach the 
eggs which she was coveiing. This bunicade was in all but 
one instance replaced by the obsei ver (and later rearranged 
by the occupant). When the barrier was omitted a new onu 
was found in tho morning. Aftei the eggs had nearly all 
been removed and the few remaining clusteis had hatched (by 
September 2G) the octopus maintained its position and refused 
to cat. Later the obstruction was per nnnently removed, but 
still she avoided food. When she finally died at her poat— 
November 7—she had qiiito visibly shrunken in size, as in 
the case of u Mephista 1.” Possibly during the post-brooding 
period the food reaction is spoci ilizod—that is, limited to 
relatively few things. I find it hard to believe that in Poly* 
1 >U 8 death is a normal sequel to egg-laying. 
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On hatching the voung arc commonly 2’5 to 2’8 mm. long. 
The arms arc relatively Hina 11 and the body-form different 
from that of the adult (PI. XXV11, figs. 1,2). The visceral 
sac is translucent, ami when the large chnunatophores me 
contracted some of the internal organs aie readily seen. The 
heating of the systemic and hianchial hearts may be observed. 
T he “ otocysts ’ are conspicuous. As soon ns the young 
aie free from the egg-cnpsule they swim about actively by 
expelling water from the mantle-cavity, and come to rest on 
the bottom of the dish. The process of hatching is rather 
exhausting. 

The embryos are oriented sometimes with the head toward 
the base of the egg, rather less often in the opposite direction. 
Appaicutly the squirming pursuit: of the posterior end ot the 
young causes the capsule t«> split slightly. Hy vigorous 
expansions and contractions of the mantle ihe body is foieed 
out tlnough the opening, which may be at the distal end or 
at one side of the pio.xinial end of the capsule (figs. 3, 1, 5). 

1 observed no case out of several bundled in which the iiist 
split occurred otherwise than do.scubed. The escape from 
the shell proceeds rather rapidly until the visceral sac and 
funnel are fine. The somewhat elastic egg-shell seems to 
close around the head, behind the o\ es, and the animal has 
to struggle violently to extricate‘itself. This final stage 
may occupy from ten to forty minutes, during which wa or 
is violently ox- died from the manth-cavity. The body is 
twisted and the chromntophoros expand and contract con¬ 
tinually, except during biief peiiods of rest. Thu head h 
frequently forced free by a sluiip llexmc of the body ventral- 
wauls and forwards—much morn so than in figme 5. Some¬ 
times the head comes tree after indifferent squiiniing move¬ 
ments. In oue ease duiing the stiuggle the young discharged 
ink into the capsule, < )ftcu the yolk-plug is broken off urn! is* 
left inside the capsule (figs. 4, tij. I observed an instance in 
which the capsule closed around the tuck of the yolk-sac and 
held the animal prisoner until it succeeded in leaving the 
yolk behind. 

The voting are pre-eminently swimmers. Occasionally 
they exhibited very slight positive phototactic reactions to 
strong light, at other times no reaction was evident. 

1 was unable to keop them alive for more than three or 
four days al ter hatching. They refused to pat take of crushed 
fish, crab, or mollusc meat. Even the presence of a tiny bit 
of yolk ovor the mouth did not appear to contribute to 
viability. 

Pacific Grow, California. 
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EXPLANATION OP PLATE XXVII. 

Polypus apollyon , young. 

Fij, 1. Sido \iow of young, just hatched, the mantle fully relaxed; 
chroma tophorca contracted. 

Fiy. 2. Vontial mow ot another specimen ; the chromatophores omitted. 

Fty. d. Young breaking egg-shell. 

Fhj. 4. Young partly out of shell; siphon still inside ; yolk-plug looso 
in capsule. 

Fuy, 5. Young emerging at proximal end of egg-shell. 

Fty. (J. Youug struggling to free head held last l>v egg-shell; mantle 
contracting Moleutly ; chromatophoies largely expanded. The 
jolk has broken loose. 

llcferenee-letters •— a ) yolk ; h, peduncle attaching egg to central axis 
of clu8lm ; c, mantle , tl, funnel expelling watei; e t otocjrda. 

All iigures x 20. 


XLTIT.— On some Scorpions (torn Morocco, with the Descrip¬ 
tion of a new Genus and Species . By tiTANLEV lllUHT. 

(Published by permission of the Trustees of the British Museum.) 
Butiieoloides, gen. nov. 

Carapace fairly level, not sloping in front, without any 
trace ot keels. Abdominal tergites with a single median 
keel. Lower surface of caudal segments entirely without 
keels. Lower edge of immovable finger of chehcem with 
two little denticles. Taisal spuis on both third and fourth 
legs. 


Butheoioides maroccanus , sp. n. 

? ?— Colour (in spirit). Carapace blackish biown; abdo¬ 
minal tergites (with the exception of the last one) blackish 
brown, but they have a yellowish patch posteriorly, giving 
the appeaiance of a pale median stripe. First three caudal 
segments yellow, fourth and fifth segments blackish brown, 
vesicle yellow, but its sting darkened. Palp mostly yellow, 
but very slightly infusente in places; the fingers slightly 
darkened. Legs yellow, but the femora and ubiae slightly 
infuscate. Carapace without keels; surface in front of 
ocular tubercle rather smooth and shiny; ocular tubercle 
itself practically smooth above ; the rest ol the caiapace very 
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finely granular. Only tlie median keel present on abdominal 
teujitrs (with the exception of the last tergite, which has 
paired lateial keels). Tergites shiny, but close inspection 
reveals in’her fine granulation. Sternites smooth and shiny. 
Tail fail ly slender and not enlarged posteiiorly, the vesicle 
of normal shape and size. Caudal segments 1-3 with the 
uppci doisal keel distinct; in the fouith segment this keel is 
indistinct, being lost amongst the granulation ; inferior dorsal 
keel distinct in the fust segment, but it can only be distin¬ 
guished with difficulty in the second and tlmd segments, 
being weak and confused with mirneious granules. Ventral 
and lower part of lateral suifaces of caudal segments 1-4 
smooth and shiny, being vv ithout tiaceof keels oi gianulation; 
a uumbei ot scattered punctutinns of modelato size aie present 
vontially, however. Fifth caudal segment without any tiace 
of k^els, even the dorsal ones being absent ; on its ventral 
smfuce this segment is furnished with minute gianules intei- 
iningled with punctations, the latter being moie mirneious 
than on the anterior segments. Vesicle almost smooth, the 
punctations and gianules on its surface being vei) r fine ; 
there is a veiy minute blunt peg-shaped thoin below the 
sting. Hand of palp fan ly thick, smooth and polished, only 
a few scatteied punetations being visible. Movable finger 
considerably longer than the tindeihand ; its edge is furnished 
With ten rows of gianules, not including a veiy shoit apical 
low ; each of these rows of granules teiinitiates externally at 
the basal end in a pail of enlarged granules; on the inner 
side there is an isolated unpaired granule situated opposite 
the middle of each row of giauules. Pectinal teeth 15 in 
number. 

Length 22 mm. 

Locality. Amizmiz, Morocco ( Alluaud ). Museum of the 
Chdiifieu Scientific Institute at Rabat. A single specimen. * 

Buthui europasus , L. 

Buthus europwui, L. (syn. B . occitanus , Amor.), seems to 
be the common scorpion of Morocco. The granulation of iho 
median ventral keels of the second and third caudal segments 
is very variable ; examples with the gianules of these keels 
enlarged posteriorly ana others with these granules uniform 
throughout the length of the segments and not enlarged are 

f uesent in nearly every batch of specimens of this scorpion 
ion) Morocco. It seems quite clear, therefore, that B . atlantu , 
PoC v is merely a synonym of B . euwpatus. The coloiatiou 
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o£ B . eurojvrus is veiy vaiiable. Specimens from Moioceo 
me aomelimo-i quite pale yellow, the dorsum, however, often 
darker; othei specimens aio biownisli yellow; whilst a 
couple of examples fiom Rabat aie exceptionally dark, being 
very deep biown. In the British Museum Collection tlieie 
me two specimens of B. europcvus from Rio de Oio (Uiggen- 
bach Coll.) which aie especially intciesting, for the last caudal 
segment and the vesicle aie black; I piopose the name nigro - 
vtbiculosus foi this variety. Some specimens from the Tiaza 
Country, noith of Senegal, aie quite typical in colour and 
gianulation. Specimens of Jl, europcvus liom the following 
localities aio piesent in the collection of the Institut Scion- 
tificjue Cheiifien at Rabat:—Timhadit ; Mogador (Alluaud) ; 
Azemmour [AUuauci) ; Oued-\kem (Alluaud) ; enviions ot 
Rabat (melanistic form) (Alluauif) ; Ain-Lcuh; Ait Attab; 
Targa Imoulay ; Si Chuhamaroueh ; between Tamanar and 
Agadir; Aimznnz (Allunud); Tangier ; Davct cr Roumi; 
R1 Agreb ; life Horny a ; 15 mlhniit ; Hash i-Tudhi ; Agadir; 
Dciunat (Pallary); Mazagan; Tiznit; Kcuitru; deSale i 
Kcnitra. 

Buthus europcvus , L., var. nic/rove sir ulo ms, nov. 

Chiefly distinguished by the blackish fifth caudal segment 
and blackish vesicle, the lest ol the body and limbs being 
pale yellow. The smallei specimen has the median vential 
keels ot the second and thud caudal segments stlougly 
enlaiged, but they aie only slightly enlaiged in the laiger 
specimen. Keels of caiapacc lather weak, the anterior keel 
being much weakei than usual. Hand nanovv, the haml-bock 
being almost twice the width of the hand. The huger 
specimen, which is a male, has Unity-six pectines on each 
side. 

Length (from front of cainpace to end of sting) 55 mm. 

Locality, Bosfe, Rio dc Uio ; two specimens (Riggenbach 

Cull.). 


Buthus bicolor , var. mauritanicus , Poc. 

Localities . Rabat (Alluaud) ; Cape Ghir ; Amizmiz 
(AUuauci); Agadii (Vallaiy) ; I)ai Kni’J Kinbmvk (Pallury). 
Also specimens in flic British Museum from Rust ot Motftidor* 
Feb. 1905 (Riggenbach Coll.). 
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XLIV.— Description of a new Species (/Gnatliia (Crustacea^ 

Itopoda) from South Africa. By K. H. BAUNAltD, M.A., 
F.L.S., F.lt S.JS.Atr. 

(Published by permission of thoTruHteoa of the 8. African Museum.) 

It U thought dcsiinble to publish llio deset iptiou of this new 
**} tM'ios o! Gnathia in Older that it may be included in the 
i«*rthcommg monogiaph on tins lamily by M. Th. Mouod of 
the Lhuis Museum. 

Gnathia cryptopais , sp. n. 

Male .—Head smooth, doisally concave in front, anteiior 
margin with a large sem’ciiculai eienulate lobe. Antero- 
lateial angles shoitly hut acutely pioduced. Eyes not very 
prominent. 

JfcVrfpon segments 2 and l\ subeqtml in length, a shoit 
constiiction between segments 3 and 4; segments 4-6 sub- 
equal in length, with only shallow gruovts sepaiating them, 
hi trial margins and postal o-latrinl angles of segment 0 
rounded; no median longitudinal depictions. 

l’leon shorter than pennon segments 4-6 together. 

Telsou with lateral maigins slightly concave, apex acute. 

Latoial maigins of pot aeon and pleon segments with 
moderately numeious outstanding set®. 

Fiist antenna: tlnid jomt of peduncle longest, flagellum 
4~jointed. 

Second antenna subequal to fiist, ultimate peduncular joint 
longest, flagellum 5-join ted. 

Mandible narrow, apex acute, outer margin with a very. 
indistinct tooth, inner maigin biconcave, the basal concavity 
matching the tnediau lobe ot head when the mandible is 
closed. 

Muxilliped: second joint strongly pioduced ou innet distal 
maigin, exceeding the fiist palpal joint, fourth palpal joint 
not incut ved. 

First petseopod broadly subtiigona), inner and outer 
margins both convex. 

Second to sixth peneopods very feebly tuberculate. 

Fleopods with two hooked »<*tm on peduncle, rann nanow 
and subcqual. 

Uiopodi outer ramus narrower and shorter than inner, 
both with simple seise* 

Ann . <fe Map, iV. lli$t Sen 9* VoU xv. 2H 
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Length 2 mm. 

Colon? in ^piiit whitish, o> cs ifddish. 

Locality. Dummy Point (oft Suldunha Ba\ ), E. by N. $■ ST , 
distant 8 milts, 87 fathoms. 

1 xf, 1 ]uv., S.S. 1 Tietoi Fame/ 17/3/02. (S.A.M. leg. 

no. A in) >1 ) 

Tina species in vny closely allied to G. eerina , Stmpsu., 
-judging b) Whh ltichaidson's figmes in the i Monogiaph of 
N. Ameiuan Isopo Is/ 1905, p. (JO. The body, however, 
is pciFctl) smooth, not giauuLte ns m tig. 43 copied 
tiom ilaigei, and tlieie is no longitudinal gioove on 
Ktgment 5. The mandible also is cli*>tme 11 \ hicomave, not 
as in Miss Itichaidson's figuie concave onl\ in the distal bait 
ot the innei maigm, The Cape species, then tore, may claim 
fot the piesent specific distinctness. 

It is distinguished from (J. ndiardi , Dollf., 1901, by its 
bioadei luad and permon and by the piesenee o| the acute 
anteio-lnteial angles ot the luad. The frontal lobe is more 
pr nnment and sentient ular. The mandibles, howevei, ot 
tin* two species aio veiy miiiiIai. 

An interesting point about the larva is that it is completely 
enclosed, except the mouth-paifcs and 1 1 ont part of the head, 
m a cove ling ot Monaxomd sponge-spicules, tho plcon being 
doubled up undei the person in Buchymaii fashion, Tins 
coating seems to have been constiucted by the animal, n» it 
does not have the appearance of being a sedf-grown sponge. 
The specific name rotois to this peeulianty. 


XLV .—A new Genvx of Cary from Cat aw area. 

By Oldfield Thomas. 

Among a collection of small mammals obtained in Catamarca, 
N. Aigeutma, and presented to the National Museum by 
Mi. 8. Slnpton, there occur two specimens of a small cavy 
related to Caviella and Monticavia, and to a certain extent 
annectant between them. It shows, however, such characters 
of its own, besides a combination of those found m the 
other two genera, that it should apparently be considered as 
a peculiar gcuus, which might be called Natwcavia. 

The two known genera above referred to differ from each 
other as follows .— 

Caviella. 

Feet normal. 

Skull of approximate ly normal shape. Lacry mills of 
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average bread ill. Frontal processes of prcmaxilla fairly 
broad. Posterior palatal opening widely angular. Fossa, 
outside tooth-row of lower jaw very deep, especially deepened 
anteriorly. 

Incisors orthodout or but little proodont. Last upper 
molar with a deep notch on inner side at the front end of 
the comparatively long posterior lobe. 

M ONTIC 4VI A. 

Feet unusually thickened and lumpy, contrasted with the 
slendeV wrists and ankles. 

Skull of quite abnormal shape, strongly bowed, convex 
above. Lncryntals peculiarly broadened. Premaxillary 
processes narrow, thread-like. Posterior palatal opening 
rounded, semicircular. Fossa of lower jaw not specially 
deepened. 

Incisors proodont. Posterior lobe of m 5 quite short, 
without antcro-internal notch. 

Both genera have their built? large, and distinctly inflated 
behind as well as in front, and the meatus is quite short and 
points outwards and upwards. 

Sow the new genus, Nanocavia , has a mixture of the 
above characters, as follows :— 

Foot as Monticaria. 

Skull of normal shape, as Caviolla , not specially bowed. 
Laerymaln and premaxillary processes normal. Posterior 
palatal opening broadly angular. Fossa of lower jaw not 
deepened. 

Incisors proodont, unpigmeuted. Posterior lobe of m A 
short, not notched internally. 

The bulhe differ from those of both the other genera by 
being quite small, and the part winch appears on the. 
occipital surface is practically uninflated. Meatus com¬ 
paratively loug, and directed backwards as well as outwards 
and upwards. 

Genotype: Nanocavia shiptoni, sp. n. 

It will be seen what v curious mixture the new genus 
presents of the above characters, these being all of consider¬ 
able structural importance; while the general shape of the 
skull, absolutely Caviella~hke } would alone separate it from 
Monticavia and the teeth from Caviella. The small bullte, 
scarcely inflated behind, are peculiar to itself. 

Nanocavia shptoni^ sp. n. 

Size small, the smallest known cavy. Fur thin and poor. 
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General colour above <lull brownish huffy, slightly browner 
than in Monlicanu niata , to which there is a strong general 
resemblance. Uiuler surface huffy whitish, tlio bases of the 
hairs brownish slaty. Kars short, well clothed with fine 
buffy hairs. Hands and feet pale huffy, stronger buffy 
terminally ; the feet thick and lumpy, as in Monticavin . 

Skull as described above. I’remnxillffi well pushed for¬ 
ward *, the incisors proodont, with an incisive index of 111°. 
Nasals nearly parallel-sided. Brain-case smooth and little 
ridged, but neither of the specimens very old. Palatal 
foramina of medium size, triangular. Choame -widely 
angular, the angle slightly more than a right-angle. Builw 
very small, much smaller than in any of the allied forms ; u 
well-marked small vacuity below the base of the meatus. 

Dimensions of the type :— 

Head and body 220 mm.; hind foot 37. 

Skull, greatest length 45 mm.; condylo-ineisivc length 
41; zygomatic breadth 27; nasals 15*5x7*2; intcrorhitul 
breadth 10*5); palatilar length 19*5; palatal foramina 
5*5 X 2*5; bullae (in a straight line forward from the front 
of the paroceipital process) 9; upper tooth-series 11*7. 

Hub. of type. Laguna Blauca, Catamarca. Altitude 
3100 m. 

Type. Adult female. Original number 163. Collected 
22 December, 1918, and presented by S. Shipton, Esq. Two 
specimens. 

This little animal, the smallest eavy known, is a most 
interesting discovery, and I have much pleasure in naming 
it after its captor, Mr. S. Shipton, whose ornithological 
work is well known, and who 1ms now presented the 
National Museum with the considerable collection of small 
Mammals in which it occurs. He also obtained in Oata- 
marca the rare Abrocoma cinerea , previously only recorded 
from Jujuy, and a number of other welcome accessions to 
the Museum. 

* I fin<l that the expression used in my paper on the forms of Vatnelln 
(Arm. & Mag. Nat. lost. (9) \ii. p. 145, “ Incisors visible (or 

not visible) from above in front of the nasals* is a bad one, owing to its 
being liable to mis understanding if the skull i» held in the hand , and 
oriented by the frontal surface, as is not unnatural. To get the character 
correctly the skull must bo laid on a flat surface, and then looked at 
vertically. 
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B1BLIQUR VP1IICAL NOTICES. 

Handbook of the British Flora . By Guorok BENTHUf, C.M.G., 
F.R.S., arid Sir J. I). Hooker, K.O.R.I., F.U.S. 7th edition 
revised by A. B, Rkndlk, D.Sc., F.li.S. 8vo, Pp. xxi, (U)fi. 
London: L. Hoove, 1024. Price 12*. 

II last rat ions of the British Flora . Drawn by W. H. Frrcti, F.L S,, 
with \dditiona by W. G, Smith, F.L.S., and others. 5th revised 
edition. 8vo. Pp. xx\ii, 338, with 1321 figs. London 
L. lteevo, 1024. Price 12s. 

In the Prefaco to the original edition of his Flora, Bentkam stated 
clearly the object ho had in now m adding to the number of 
British Floras. His aim was to produce a work which should 
otmblo persona having no previous knowledge of Botany to name' 
the wild flowers they might gather in their country rambles. His 
handbook was for fhe amatenr botanist, not the critical worker. 
Beultuira also considered that the views originally entertained by 
Luinneus of what really constitutes a species wore far more correct 
than the more limited sense in which modern botanists use the 
term, Bentham’s views were strictly respected by Hooker when 
preparing a new edition, and tho present edition still remains 
Bontham’s Handbook. The critical student of British plants has 
other handbooks for his use ; the beginner will still find BetitLam 
a most helpful guido for naming his plants. 

In tho present edition the botanical names of tho plants have 
been brought into accord with modern * iews of nomenclature, and 
species which have been discovered, either native or introduced, 
during the last thirty years have been added* A few changes 
have been made in tho general system of classification, especially 
in the Ferns, to bring this more in accord with modern know¬ 
ledge, and the etymology of the goneric names and indications of 
the pronunciation of tho names of genera and species have been 
added. 

* Tho * Illustrations * have been similarly revised, and figures of thr 
additions to the 1 Handbook > have been included. The analytical 
key to tho families and anomalous genera, as given in the Hand¬ 
book, has also been addod. 


In Southern Sea*. Wanderings of a Naturalist . By W. 11\msat 
gxirm, M.IL, D.Sc., F.K.S.E, With Illustrations. London: 
John Murray, Albemarle Street, W. 1924. 

This brightly written and highly attractive hook embodies the 
narrative of the holiday excursions of an Australian doctor to 
tho tropical island group lying nearest to that continent; to Bong- 
Kong by way of the Groat Barrier lleef and Port Darwin; and 
nearer at hand, to tho breeding-grounds of tho pelican, tho blnefe 
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swan, and other interesting forms of bird lift' on tho shores of tit it 
evtracndinar) South Australian Ligoon known as the ** Coorong/* 
On tho whole, the work appeals most direr tl) to tho anthropologist, 
but many interesting points in /-oology and botany which came 
under the writer’s notice in the course of his journeys nr© dealt 
with in n pleas mt and convincing manner, while tho chapters 
devoted to tho life-history of tho lew Australian aborigines \n1io 
still remain more or less in their primitive state are full of interest. 
Even more suggestse is tho description of tho aspects of Nature 
and Man m New Caledonia and tho New Hebrides; the last- 
named islands are, according to our author, a veritable tropical 
paradise, though still unsafe in parts from the truculent character 
of the natives. The mail) excellent illustrations add greatly to 
the value of the book, arid the writer's account of his adventures, 
not to mention the difficulties experienced in obtaining the photo¬ 
graphs from which these are reproduced, is by no meuns tho load 
interesting chapter. 


PROCEEDINGS OE LEARNED SOCIETIES. 


GEOLOGICAL SOCIETY. 


June 25th, 1924.—Hr. J. W. Evans, C.R.E., F.R.M., 
President, in the Chair. 

Tho following communication was read :— 

‘The Development of Leptopla&tux naltcri (‘aliaway, and of 
other Trilohiteb (Olcnidie, Ptyehoparida*. ('ononorvphidie, Para¬ 
doxal®, Phaeopida?, and Mesonacidie).’ By Frank Haw, B So . 
F.G.S. 


Leptophuti LS salteri occurs in the Up)®r Tremadoc horizon of 
Shineton Brook (Salop). All stages of development are noted, 
except the protjihpis. 

The development is divided into successive stages, named as 
follows:— 

Number of segments 


Stage. in thorax. 

(iv) Autoapecitio stage . 12 

(iii) Autogeneric stage . i) to 11 

(transition). 7 to 8 

(ii) Ctonopleural stage. 3 to G 

(overlap) .... # 

(i) Heptacicc plulus stage ... 1 to «T 
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Stage i- —Tlie heptaciceplwlic stag* resembles OlenelloiJes 
urmatus Peach, in the axial elongation of all its segments narnav- 
in»hs c>f its pleural lnbe^, and in possessing three pairs of head- 
spines. Of the**.*, the anterior and posterior pairs, forming the 
antero-lateral and postern-lateral angles of the emnidiutn, disappear 
later; while the middle pair, on the free checks, become the 
genial spines. 

Stage ii. - The ctcnopleural stage jiossesses the generalized 
characters of the genera Otenopyge and Sphcrrophthalmus. 

Stage iii.—The autogenerie stage resembles the more primitive 
species of Ltptoplastas * for instance, L. ovatus Angelin. 

Stage iv.— The autospecitie stage has the adult characters of 
A. sullen Callaway. 

The earliest stage has a long, simplv segmented glabella; long 
pleural spines occur throughout the hotly, including three pairs on 
the head and four on the p\gidium ; while axial spines occur from 
the occipital segment throughout, in the last stage the glabella 
is short, conical, and smooth, of pleural spines, only the gen.tl 
remain on the head, those in the thorax are reduced, and none 
luma in on the pygidtum, where axial spines art' also wanting. 

With certain reservations, those four stages are also claimed to 
represent successive stages in the phytogeny. 

This ontogeny sheds much light on tliat of other trilohites, and 
in this way helps to reveal both their structure and their relation¬ 
ships. 

Tho imperfect larval stages of other Cambrian Olenida* agree 
with those of A. saiteri> hut do not reveal the anterior head-spines. 
They probably hud a similar ontogeny. The later Triarthrus 
becki shows itself to he an Olenid. 

When other trilobite ontogenies are reviewed, persistent family 
characters are found to mark the glabella ; but all derive from a 
beptac’ieepbalie ancestor. The three pair# of head-spines have in* 
general, in the phylogeny, been reduced to one pair of geiml spines. 
Hut these may be the ‘posterior ’ pair, as in Beecher’s ‘Proparia ’; 
or the ‘middle’ pair, as in his * Opisthrmaria ’; or the ‘anterior’ 
jair, as tlie Author clangs for the Otenellm family or Meso- 
nacidie. 

The mode of life of many trilobites favoured the presence of 
gonal spines at the postero-lateral angles of the cephalon, but only in 
proparial trilobites is the posterior jaiir retained in that ]>osition. 
The development of the ‘ middle ’ jiair, or of the * anterior’ pair as 
the genal spines, involved their backward revolution through half 
or tlie whole of the length of the head respectively; at least 
in the phylogeny, if not still in the ontogeny. In this respect 
the ‘ Proparia ’ aro the more primitive, and the Mesonacidte the 
most specialized. 



424 Geological Society. 

Accordingly, in the ontogenies of several families, it is the 
primitively jmsterior head-spines that at lirst are dominant—to be 
sujierseded later by the middle puir. In Mesonacidat) these again 
are succeeded by the anterior pair, which, in their lateral revolution, 
carried before them the anterior branches of the facifil sutures, so 
that these cut the jwsterior border; they also stretched out the 
antcro-marginal suture to the gonal angle. These changes led to 
the supersession of the dorsal facial suture by the marginal suture, 
with consequent ankv losis along the former The family is hereby 
claimed to have a head-structure not hitherto recognized, it 
illustrates a general principle—that those only of the cephalic 
sutures are retained as were necessary for eedysis. Similarly, the 
h\postomial suture in t>oth Patadoxtdrs and the Mcsonucidic is 
suppressed in presence of the antcro-inarginal suture. 

In Paradoxida?, 'Hydrocephalus' is claimed to lw» a specialized 
larval form of the more highly evolved or short-eyed Paradoxidci f, 
and to differ widely in glabella from the corresponding ancestor. 
In Barrande’s work the ontogenies of the sliort-e\ed P. bohe uncus, 
and P, spinosus can he traced from * Hydrocephalus sat it monies' 
and * H. carens ’ respectively, and the development of the more 
primitive long-eyed P. ruyulosus from a more primitive lana 
figured by Jtaymond. 

With these families the Author associates the proparia! Phaeo- 
pida*, in which, following the loss of both 4 anterior ’ and ‘middle' 
pairs of head-spines, the connecting sutures (instead of the hypo- 
stomial) have been suppressed. The larval Dalntantiina , a 
Phacopid, resembles the more primitive type of Paradoxides 
larva. 

r i he PtychoparidiB and Conocoryphida* in ontogeny greatly 
resemble one another. Their close relationship and the presence 
of eyes in more primitive trilobitea suggest that in the Conocory- 
phitia? the eyes have aborted, and tliat this family descends from 
the Ptychoparidie. 

Similar to these families, especially in glal>ella-i‘orm, are the 
proparial Menoinonida? described by J)r. (\ I). Walcott. The 
close resemblances force the conclusion tliat the three families 
(and the Calymenidaj), though including * Opisthoparia ’ aud 
4 Proparia \ form a single natural order of trilobites. 

The combined study of trilobitc ontogeny and morphology 
strongly suggests, as Beecher claimed, that We the ontogeny 
extensively recapitulates the pbylogeny; and therefore best 
indicates relationships, This indicates an early divergence in 
glaliella-fonn, antedating divergences in cephalic spines and 
sutures. Members of a * natural’ order may, therefore, be ex¬ 
pected to agree much more in glabella-form tlvan in the ceph*«e 
suture, which has latterly been made the basis of classification. 
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XLYI .—Additions to the Curculionida* of Costa Pica and 
Panama [ Coleuptera J. By (*. C. Chamvion, F.Z.S. 

Messrs. St Audi no eh find Bang-Haas have sent me for deter- 
mi nation a large number of Costa Rica and Panama weevils, 
mostly from Turrialba, wheuce very little material had been 
received by the Editors of the ‘ Biologia’ when the four 
volumes of the Curctilionid-section of the Coleoptera were 
completed, in 1911. The owners of this collection having 
allowed me to retain uniques and duplicates for the British 
Museum, one new genus and twenty-one new species repre¬ 
sented in the series examined are here described. Two 
others provisionally identified by tne in a supplementary 
list of localities issued in 1910 are renamed, the available 
material at that time being insufficient for the accurate 
definition of these insects. The total number of additions 
to the Coata Rican fauna, including four species known to 
me from other sources, is 108, and a complete list of them is 
appended herewith, Many of these msocts inhabit the adja¬ 
cent regions of Panama, aud a few others have been recorded 
from the more northern portions of Central America. The 
numbers preceding the names of the new species indicate 
their position in the arrangement adopted in the various 
volumes of the * Biologia/ 

Mag. N* Mist. Ser. 9- VoL xv. 29 
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The new species described are as follows :— 


Otiorhuynchin jr, 
Exophtlmlmuw cuprirostris. 
('hiiuhopleui ih \ ii idisquamane. 
Pmwticha tricoatftta 
Pseudoeyphus squaminasus, 

C U R C V L I O N 1 N AS. 
Group llYLOBlINA. 

Jlilipus turriftlbi©. 

„ picticollis. 

Ischionmstus earinifert. 

„ extenaus* * * § , 

„ undorwoodi f. 

Group Cholina. 

CUolus stellatus. 

„ orosieneia. 

„ xauthoploura. 

„ tuisensia. 

The other additions to 
following } :— 

IIylobiina, 

Hilipus guttatus. 

„ anguloeus. 

„ Hulcifwr §, 

„ penicillatus. 

Ililipinua laticollis. 

„ punctatoscabratiis. 

„ integellu*. 

Oncorrbinus gcabricollis. 

,, latipennis. 

Lixus nigrinus. 

Sterncchus tuberoulatus. 
Ceratopug bisignatus. 
Pyrcecnmes brevitorsig. 

Cijouna. 

Cbolus curialis : Inferuillo And 
Tuis. 

„ subcaudatus: Tuis 

Cryptoruhynchin a. 
Cleogonus rubctra §. 

„ armatus. 


Group CRYPTOnJUIYNCHINA. 

Conotruchelus ruptiif*. 

„ costnr’nvnsig. 

„ extriwis. 

„ rubru-osus. 

„ oct custatus. 

Group Zyoopina. 

Pinzurus eeaudutue. 
llopiocopturus cavernogus. 
Copturua craswug. 

Group Babina, 
Piorymenw arntUH. 
('adorrhamphus (n. gen ) mado- 
pteroides. 


the Costa Rican list are the 


Cbalcodermus angularis. 

„ calidus. 

,, deutipes. 

ft radiatus §. 

tt longirostris. 

„ craasipea. 

llhyssomatug sculpticollis. 

„ suboofltatua. 

i, nigerriums. 

Conotracbelug nerrfttideug: Orogi. 
„ recti roetr is: Orosi. 
„ subulatns. 

tt qundnpustulntns > 
H. Josd. 

„ signatus. 

„ impioesicollig. 

n bievirostria. 

a unidentAtua. 

„ multiguttatus: 

Orosi, 

, f duplicates. 

n mixtus §. 

tt cfierulescoos. 


* Panama. f Coita Uict (Mu*. Brit.), 

t The precise locality for these species is Turrialba, unless otherwise 

stated. 

§ <Mus. Brit. 
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Curculionidai from CoUa Rica and Panama , 
Conotnuhelua spinilVr, Baiuna. 


„ vitt iticollip. 

brevisetih. 
fcq’uaiuihonH. 
parucolliM. 
eiuf ifor 

8milatoCO«tHtU8. 
aimjjlj pticus. 
lntoruli*. 
dontiumnufl. 

„ \erticali8. 

Tvlodiuus plniiicoliH Tula, Oroai. 
Kuncapea dividua: Uovtmt*uoa. 
Bit) mutoplioaus wquaimtUB. 

ZiutetdiB uffaber. 

StaBaas gramiiatufl 
Eubulaw punctit'ioiis. 
f , Btipator 
♦, triun^uhm*. 

MctnophiluB 1‘ugax. 

, p rugifiima. 

„ horndulus 

ff minimum. 

„ detinitua. 

Ptottu* various. 

Tjrnniiiou imbollii. 

Aptcromochus piguientatus. 

Cij ptorrhyncUus qiuidridigualua. 

ZiaoriNA, 

Cratosomua punctulfttus. 
fl gommatUBr 


I’ondinetuH nodicollis. 

C> ikhi)x ntbulosu*. 

Dioi \ iu«i ub hev ipcs. Tuw and 
lulormllo. 

Diaatelb ub ater: Tuia. 

„ iwtocue. 

„ bideutatus: Tui*. 
Khinmnus mveiacutum . Tun. 
Elhptob&m aetultums Tuia 
Cioiceus tenuispiuis. 

„ olboUneatua. 

„ BClltttt U8. 

, T rubntarMs. 
DnlicliobariR opaciceps. 
l’geudobaria cnbnpenm* 


Oohsonina 

Coasonus convexirirntriB : Hm 
Colorado 
„ Bputhubu 

Ruynchopuouina. 

Metamasius aellattw. 
ltbodobttuus olivacouH. 

,, lnaculifer. 


1. Exojihthalmus nicaraguenns, Bovie. 

Additional examples of this fine species, from 1 uis and 
Infernillo, Costa Rica, and Ohiriqui arid Lino, Panama, are 
now available for examination, including two more of ^ ie 
variety with a smoother disc to the prothorax noticed in 
the * Biologia ’ in 1911 (Coleopt. iv. 3, p. 252). This form, 
when quite fresh, has the side# of the body, the humeri, 
apex, and legs clothed with small green scales, the ventral 
surface closely albo-squamose, and theochraceous or whitish 
patches on the elytra larger, the oblique one at the apex 
oval in shape. Both forms occur at T’uis and Lino. The 
( j 0 f each of them appears to be much rarer than the 
female. 

12 (a). Exophthalnm « cuprirostri*, ap. n. 

Oblong, narrow (<?), broader (?), shining, pioeous ; 

$ Mus. Blit. 

* A 


29 * 
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rather sparsely clothed above and beneath with metallic 
green and cupreous scales, the latter mostly confined to the 
head, rostrum, and basal margin and apex of ehtra, the 
green scales on the latter tending to form spots owing to 
the inequalities of the surface, the legs densely cupreo- 
squamose. Head and rostrum closely punctured, the latter 
short, broad, with a smooth, stout, somewhat arched, 
posteriorly-uudivided median . carina. Prothorax broader 
than long, narrowed anteriorly, broadly flattened or hollowed 
down the middle, impressed with intermixed fine and 
extremely coarse, scattered, irregular punctures. Elytra 
subparallel in their anterior half in $, widened posteriorly 
in 5, raucronate at tip, with closely-packed rows of very 
coarse punctures which are here and there transversely 
confluent, the interstices narrow and uneven. Tibiae ungui- 
culftte at inner apical angle. Met&steruum excavate in the 
middle behind in $ . 

Length (excl. head) 7J-8J mm. 

Hub. Costa Rica, Turrialba. 

Three specimens. A close ally of E. carneipca , Champ, 
(figured in B. C.-Am., Coleopt. iv. 3, pi. xi. fig. 16), of 
which a long series from the same Costa Rican locality 
has been sent me for determination. The undivided rostral 
carina, the coarser puncturing of the prothorax and elytra, 
the sparser vestiture, and the brilliant cupreous scales 
readily distinguish the present species. 

1 (a). Chauliopleurua viridiaquamana , sp. n. 

Very near and possibly a local form of C. a dipat us , Champ. 
(1911), clothed above and beneath with rather large, rounded, 
brilliant metallic-green scales, the scales on the upper 
surface clustered along the sides of the head and prothorax, 
and also down the middle of the latter, and those on the 
elytra forming numerous sharply-defined spots, the scales 
on the head a little smaller than the rest; the elytra with 
rows of scattered coarse punctures, more or less interrupted 
by the irregular depressed areas in which the vestiture in 
placed. 

Length (excl. head) 9^-11 mm. (<S 9 .) 

Hub . Costa Rica, Orosi. 

Five specimens. Rubbed examples are separable from 
0. adipatua (figured in B, C.-Am., Coleopt. iv, 8, pi. xii. 
fig. 17), of which a long scries from various Costa Rican 
localities is before me, by the uneven, irregularly seriato- 
punctate elytra. 
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5. Dccasticha tricostata, sp. n. 

2 . Elongate, narrow, subfusiform, black, densely albo- 
scjuamoso at the apex and beneath, more sparsely so on the 
rest of the upper surface, the scales condensed into an 
elongate patch on the disc of each elytron near the tip, the 
close puncturing in part hidden by the vestiture. Head 
foveate between the eyes; rostrum short, stout, canalicu¬ 
late, arcuato-emarginate at apex ; antennal scape reaching 
the posterior margin of the eyes. Prothorax broader than 
loug, parallel-sided at the base, narrowed anteriorly, broadly 
depressed down the middle posteriorly. Elytra loqg, sub¬ 
parallel to near the middle and then rapidly narrowed to 
the tip, the apical portion subcorneal ly produced and feebly 
dentate, the humeri obliquely truncate in front ; with ten 
complete rows of punctures, those on the disc extremely 
coarse but appearing very small where partly covered by 
scales, the interstices densely, roughly punctured, 3, 5, 
and 7 more or less raised or costate to near the apex. 
Anterior tibiae unguieulate at inner apical angle. 

Length (each head) mm. 

Hah . Panama, Chiriqni. 

One specimen. Differs from the four described species 
of the genus, all of which inhabit Costa Rica, by the raised 
convex alternate interstices of the elytra, and the single 
elongate white subapical streak between the second and 
third ridges on each elytron. This maeulation may be 
partly due to abfamon of the scales, but similar marks are 
to be found in D. tetrastigma (figured in B. C.-Am., Coleopt. 
iv. 3, pi. xii. fig. 23). From Compsns nigropunctatus , Champ., 
and its allies *, the present species differs in the structure 
of the head, &c. 

2 (a). Pseudoctjphus squaminasus , sp. n. 

2 . Oblong, piceous, densely clothed with pale brownish 
scales, those on the legs greenish, the elytra with a spot on 
the suture below the base and three others longitudinally 
arranged on the disc darker brown, the interstices each 
with a row of loug semi-erect setae, the head and prothorax 
feebly setnlose, the tibiae pilose; the surface densely punctu- 
late, the head with a very fiue median groove, the elytra 
conspicuously punctato-striate, the striae fine. Head short, 
somewhat conical, the rostrum short, as broad as long, the 

• C. IB-siffnalns, Champ. (/. c. p. 288, pi. xiii. fig. 16, 1911), from 
Venezuela ^ C. smom f Faust (1892). 
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aerobes subparallel anteriorly, the nasal plate trapezoidal, 
squ&mose, tlie eyes large and depi eased ; antennal scape 
short, much thickened towards the apex, reaching the 
posterior margin of the eye. Prothorax short, narrow, 
subrylindrieal, feebly constricted before the base and apex. 
Elytra moderately long, about twice the width of the pro¬ 
thorax, subparallel at the base, the interstices slightly 
convex, the humeri tumid and laterally prominent. Legs 
rather slender, the tilme unarmed. 

Length (inch head) 6 mm. 

Hub. Costa Rica, Turrialba. 

One specimen. Differs from the various Mexican and 
Guatemalan species referred to Psettdocyphu* in the 
‘ lliologia ’ in the transverse squamose nasal plate, the 
narrow head and prothorax, and the strongly setose elytra. 
It approaches the vaiiable P. nigroguttatus, Champ. 

25 (a). HU ip us turrialba , sp. n. 

Narrower than H . gutliger, Champ, (figured in B.C.-Am., 
Coleopt. iv. 4, pi. ii. fig. 12), the ochraceo-squnloose sub- 
margmal stripe (which is here and there edged with small 
white spots) broader on the prothorax, and less sinuous and 
more or less continuous on the elytra (slightly interrupted 
posteriorly in one specimen), and enclosing the subapical 
prominence as in H . guttigei' ; the rostrum stouter, much 
shorter, and more curved ; the prothorax rugosely, con¬ 
tinently foveolate, carinate anteriorly in <^5 the elytra with 
the almost bare discoidal area very coarsely, transversely 
rugose in coarsely punctato-striate iu 5; the first 
ventral segment of $ broadly depressed down the middle 
and sometimes with a longitudinal plica anteriorly. 

Length (excl. head) 8-9 mm, (c? ¥ •) 

Hab . Costa Rica, Turrialba. 

Three £ $ and one ? > differing, as above stated, from 
H. gutlxyer , which ranges from Vera Cruz to Chiriqui. 
H. hmbatus and H\ rectirostris (figured, op. cit . pi. i. 
figs. 18, 19) are also allied forms, the former having a more 
slender, longer rostrum, and the latter a strongly ungulate 
Mibmargiual stripe on the elytra. The 9 of the Turrialba 
insect has the prothoiax and elytra much less rugose than 
the <J. 


82 (a). UtHpus picticollis, sp. n. 

Very like //. nigrofasciatus^ Champ, (figured in B. 

Coleopt. iv, 4, pi. ii. fig. 19), but with the black fascia ou 
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the elytra represented by a faint triangular blotch on the 
disc, the fulvous vestiturc reduced to scattered patches, 
the small white spots more numerous along the sides of the 
elytra (the one on the disc in front of the dark patch 
usually wanting) and the prothorax with two at the base 
(one near each hind angle) similar to the one on the 
scutellum ; the prothorax and elytra more strongly granu¬ 
late ; the rostrum much shorter and stouter in both sexes, 
the antennae inserted beyond ( J) or at about ( ?) the 
middle ; the eyes well separated ; the sides of the meta- 
sternum more sparsely foveolate; the first ventral segment 
ot cf with a shorter, narrower, sparsely-pnbescent excava¬ 
tion, and the metastcruum in this sex simply depressed m 
the middle posteriorly. 

Length (excl. head) 11-12 mm. (<£?.) 

Hah, Costa Rica, Turrialba. 

Seven specimens. The allied H. nigrofasc'uitus is not 
uncommon In Nicaragua and Panama, and the present 
insect is from an intermediate locality, but the differences 
are quite constant. 

8. Ischiomastm carwifer, sp. n. 

Luromorpha albomanpnata. Champ, li. C.-Am., Coleopt. iv. 4, 
p. 711) (1000) (part.). 

hchnmastUB nlboMargmatut, Champ, op, ext, iv. 7, p. 181 (1910) 
(part.). 

<£. Very like I. albomarginatus (both sexes of which are 
figured in vol. iv. 4, pi. i v.,op. tit.), and similarly clothed with 
dirty-white scales, the continuous marginal stripe of the 
same width ; the rostrum curved, stout, as long as in $ of 
7. albomarginatus (comp. fig. 2 7 y op. cit .), roughly punctured 
and squamulose to the points of insertion of the antennro 
near the tip, the scape not reaching the eyes ; the prothorai ■ 
long, conical, a little narrowed at the base; the elytra 
broadly depressed and flattened on the disc, the fifth inter¬ 
stice carinate in its median third ; mentum with a small 
blunt tooth; anterior coaas each armed with a stout, curved, 
spoon-shaped process which is fulvo-pilose on its front 
aspect ; ventral segments 1 and 2 broadly hollowed down 
the middle, 1 with a smooth shallow median groove.' 

tf. Far. Smaller; the elytra more uneven and less 
depressed on the disc, the basal margin much less raised, 
the abbreviated carina on the fifth iuterstice less conspicuous. 

Length ’(excl. head) 8i-12£ y mra. 

Hab. Costa Rica, Caclil (BioHey ; type),Tuis and Turn* 
alba (var.). 
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Three <J S > differing from L albomarginahis a* stated 
above; the latter has been taken at Rio Surio and liazu 
by Rogers, and at Azahar de Cartago by Underwood. The 
Colombian L kirschi , Faust, has similar coxal processes in 
c?, which are wanting in the Costa Rican /. albomarginatus , 
Champ., and /. marginatus , Faust. 

4. Ischioma8tu8 extensus, sp. n. 

. Elongate, subfusiform, opaque, black, clothed with 
scattered yellowish-white scales, which are larger along the 
sides of the prothorax and elytra and condensed into a 
continuous marginal stripe. Head and rostrum coarsely, 
rugosely punctured, the latter smoother at the tip, shining, 
and much longer than the prothorax, the antenna* inserted 
near the apex, the scape not reaching the ejes. Prothornx 
much longer than broad, subconical, closely impulsed with 
coarse, rounded, squatuigerous punctures. Scnteliurn small, 
transverse, smooth, and shining. Elytra elongate, much 
wider than the prothorax, broadly flattened and somewhat 
depressed on the disc, vertical at the sides, and with a 
short, stout, cuned, oblique, laterally-projecting ridge on 
the fifth interstice at about the middle, the apical portion 
conical ; seriato-pmictate, the interstices closely impressed 
with small, shallow, rounded, squamigerous punctures, 
subgranulate at the sides and apex. Beneath coarsely 
punctured ; mentum armed with a rather long blunt tooth ; 
prosternum depressed and fnlvo-pilose in front of the anterior 
coxae, which are each armed with a stout, curved, forwardly- 
projecting, hook-like tooth. Metasternum in its apical 
half and ventral segments i and 2 deeply exeavate down the 
middle. Femora dentate near the tip. 

Length (excl. head) 11 mm. 

Hab . Panama, Lino. 

One rather worn specimen. Sepnrable from the Costa 
Rican /. carinifer , $ , by the coarse umbilicate puncturing 
of the prothorax, the prothorax itself more elongate, the 
oblique lateral expansions of the elytra, the pilose pro¬ 
sternum, and the posteriorly-excavate metasternum, the 
deep groove on which is continued down the first two 
ventral segments. 

5. hchiomoMiu* underwood i, sp. n. 

Broader than /. albomarginatm , Champ., the continuous 
white marginal stripe very sharply defined and extending 
forward to near the tip of the rostrum, the scales on tike 
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rest of the surface small and dark brown, except for a few 
intermixed white ones on the femora and tibiae; head 
foveate between the eyes ; rostrum very stout, feebly curved, 
short, not longer than the prothorax, widened towards the 
apex, closely, finely punctured, sparsely and coarsely so oil 
the glabious apical portion, subcariuate down the middle, 
the antenna* inserted near the tip, the seape about reaching 
the eyes ; prothorax subconical, not longer than broad, 
parallel-sided at the base, the puncturing extremely fine and 
shallow, with a few' larger punctures intermixed; elytra 
broad, rapidly narrowed from the median third, broadly 
flattened und depressed on the anterior half of the disc, 
the seriate punctures distant one from another ; men turn 
without tooth ; anterior coxae unarmed, contiguous ; tilme 
simply curved ; ventral segments 1 and 2 with a narrow, 
shallow, median groove* 

Length (excl. head) 11 * mm. ( J?) 

Hub. Costa Rica, Pozo Azui ( Underwood ). 

One specimen, apparently d (to judge from the form of 
the rostrum), but with the general facies of a ? and want¬ 
ing the broad deep ventral excavation usually present in the 
former sex. This insect was incorrectly included (with a 
d of /. carinifer) under /. albnmaryinatus in a supple¬ 
mentary list ol Costa Rican localities given in the ‘Biologm’ 
in 1910. 


11 (a). Cholus siellatus, sp. n. 

? . Smaller und narrower than the Nicaraguan C. vidu - 
atm, Pasc. (figured in B. C.-Am., Coieopt. iv. 4, pi. xv. 
tig. 12); oblong-rhomboidal, black, the elytra with numerous 
irregularly-distributed, smull white spots, which show no 
tendency to coalesce into narrow fascia ; the head and b.ise 
of rostrum finely punctured, the latter almost smooth theiu<e 
to the widened tip, strongly curved, and not so stout as in 
C. vlduatus ; the prothorax sparsely, finely granulate ; the 
elytra long, subtriaugular, much wider than the prothorax, 
less dilated at the sides Wow the base than in C. viduatua 
(which has somewhat oval elytra), sparsely granulate and 
regularly striato-punctate, the humeri rounded ; meso- 
sternum protuberant. 

Length (excl. head) 12£ mm. 

Hab. Costa Rica, Orosi. 

One specimen. Tho less developed prothorax and the 
relatively wider base of the elytra, the sides of which do 
not term an almost Continuous outline with those of the 
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proihorax anteriorly as in C. viduatus , sufficiently distin¬ 
guish the present species, apart from the smoother upper 
surface and the different arrangement of the numerous 
small patches of white scales. 

11 (b). Chains orosirnsis ) sp. n. 

Klongate-rhomhoidal, robust, moderately shining ; black, 
the depressed spaces on the upper and under surfaces 
clothed with small scattered patches of fulvous or ochreous 
scales. Head sparsely, coarsely puuctate ; rostrum long, 
moderately stout, curved, widened at the tip, in rugosely 
punctured and nnicarinate to beyond the middle, in ? 
smoother and not carinate. Prothorax broader than long, 
narrowing from the base, slightly constricted anteriorly, 
strongly granulate. Elytra elongate-triangular, at the base 
much w ider than the prothorax, the humeri arcuato-dilatatc; 
strongly, irregularly seriato-granulate, the coarse senate 
punctures on the disc partly hidden by the granular 
sculpture, those on the lateral portions sharply defined. 
Beneath sparsely granulate ; mesosternura slightly tumid 
between the intermediate coxae ; ventral segment 1 broadly 
flattened in the middle. Legs moderately long, the posterior 
femora not reaching the tip of the elytra; anterior femora 
feebly, the others sharply dentate ; tibiae unguiculate at 
tip externally and mucronate at inner angle. Length 
(cxel. head) 12-14, breadth at shoulders G~6J mm. (<£$.) 

Ilab. Costa Rica, Orosi ; Panama, Lino. 

Three $ $ and three ? ? . A large, clongate-rhomhoidal 
form, superficially resembling Erethhtes fasciculosus, Champ* 
(figured in B. C.-Am., Coleopt. iv. 7, pi. viii. fig. 31), 
from Chiriqui, but with laterally-projecting humeri, &e. 
The mesosternura is somewhat prominent in the Lino <£, 
C. fovealatus , Champ, (op. cit. iv. 4, pi. xvi. fig. 1), from 
Costa Rica, also has the elytra much narrower at the 
base, &c. 


25 (b). Chains xanthopleura , sp. n. 

Narrower and relatively more elongate than C. lecideo*us, 
Paso.; black, the antenuce (the iufuscate club excepted) ami 
tarsi ferruginous, the granulation of the upper surface 
coarse and close, leaving only very small, widely-scattered, 
ochreous spots, that of the under surface less distinct, tfie 
sides*of the body densely, uniformly ocliraceo-8quauiose ? 
the vestitnre on the ventral segments 3-5 reduced to small 
triangular lateral patches. Rostrutfi uiuch forager tfoltU th# 
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head and prothorax, comparatively slender, arcuate, in 
closely punctured ami unicarinate to near the middle, 
in ? much smoother and carinate at the ba*e only. 
Prothorax subcorneal, broader than long. Elytra elongate, 
rounded at the sides anteriorly and at the base, forming 
an almost continuous outline with the prothorax, rapidly 
narrowing from a little below the humeri, the coarse 
tuberculiform granules here and there transversely con¬ 
fluent, partly interrupting the punctured stria!. Meso- 
sternum flattened between the coxae. Ventral segment 1 
deeply silicate down middle in $. All the femora sharply 
dentate, the tibia? mucronate and unguiculatc. 

Length (exci. head) 8£-](), breadth 4--4J mm. (cj ? *) 

Hab. Costa Rica, Tms and Infcrnillo. 

Eight examples seen. Separable fioin C. Ircideosus , Paso., 
by the sharply-defined, broad band of oebraeeous scales 
along the sides of the body beneath, a character also to be 
found in the allied C. tessellatns , Champ. (25 a), and the less 
dilated basal portion of the elytra. 

25 (c). Cholus tuisensis y sp. n. 

(f. Smaller and narrower than C. tcssclfatus, Champ, 
(figured in lJ. C.-Ara., Coleopt. iv. 7, pi vin. fig. 30); 
the granulation of the upper surface finer and not so 
close, that of the under surface much more conspicuous, 
interrupting the dense uniform squamosity of the flanks of 
the prothorax and the sides of the metasternum (as exhi¬ 
bited in C. tessellatns). Oblong-rhomboulal, rufo-piceous, 
the legs and antenme ferruginous, the interspaces between 
the conspicuous sinning granules on the upper and under 
surfaces ochraoeo-squamose. Rostrum strongly curved, 
comparatively slender, about as long as the head and 
prothorax, closely punctured and uui-carinate to beyond 
the middle, much smoother at tip. Elytra rapidly nariow¬ 
ing from the base, finely punctate-striate, the granules here 
and there transversely conflucut and uniseriately arranged 
on "each interstice. Mcsosternum flattened between the 
cox», A11 the femora sharply dentate. 

Length (excl. head) 8-8breadth 3$ mm. 

Hah . Costa Rica, This. 

Three specimens, differing as stated above from C. tessel- 
laius , Champ., which was described iu 1910 from three 
examples ( £ $ ) captured iu Chiriqui, The allied C\ chry¬ 
salis, Heller, from Costa Rica (figured, op . tit. iv. 4, 
pi. xxxv. fig. 28), is much narrower and finely gran#bRe* 
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and C. hcidiosus , Pa so., from Nicaragua and Costa Rica 
(op. cit. pi. xvi. fig. 4), is a broader and more coarsely 
granulate insect. 

16 (a), Conotrachelns ruptus, sp. n. 

Larger than the Guatemalan C, l<evirostrn y Champ, 
(figured in B. C.-Am., Coleopt. iv. % } pi. xvni. fig, 14), 
the vestiture of the upper surface in great part fulvous, the 
rostrum extremely elongate, especially in ? , the elytral 
costie strongly siuuate, the median elevation on the third 
interstice greatly developed aud abruptly angulate behind, 
the lateral margins not constricted behind the humeri. 
Oblong-subrhomboidal, piceous, the rostrum, antenme, and 
tarsi obscurely rufescent ; clothed with narrow fulvous 
scales, with some whitish scales intermixed near the hind 
angles of the prothorax and along the raised elytral inter¬ 
stices, the fulvous scales clustered into an oblique sub- 
rnarginal vitta on each side of the prothorax, and a stripe 
down each of the flattened interstices. Head rugosely 
punctured ; rostrum curved, slender, very elongate, in ¥ 
as long as or longer than elytra, iu £ punctured and feebly 
5-carinate to beyond the middle, in $? much smoother, the 
antenme inserted at the apical third iu $ and at about 
midway in ? . Prothorax nearly as long as broad, sub- 
conical, constricted anteriorly; coarsely, rugosely punctate 
aud sharply carinate. Elytra triangular, at base very much 
wider than prothorax, bisinuate in front; coarsely punctato- 
stiiate, the striae sinuate, the alternate instersticea 3, 5, 7 
sinuato-costate, the costa on 3 abruptly twice interrupted, 
and with the median portion swollen and triangular as 
seen in profile, the humeri angulate. Mesosternum simply 
flattened between the intermediate coxae. Femora uni- 
dentatc. 

Length breadth 3j-4 mm. (<??.) 

Hab. Costa Ric a, Turrialba. 

Two (J and two ? ? seen. Separable from C. octo- 
costatvs (infra) by the sinuous or interrupted costm, the 
prominent angulate hump on the third insterstice, and 
the non-cxcavate mesosternum. The Nicaraguan V, fulvo - 
maculatus has a much stouter, straigbter rostrum, less 
prominent humeri, a stouter, feebly interrupted costa ou 
the third interstice, &c. 

57 (a). Conotrachelus costaricemit , sp. n« 

<?, Broad, short, robust, nigro-piceous; variegated with 
scattered fulvous and whitish hair-like scales, the whitish 
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scales clustered into an oblique line on each side of the 
disc of the prothorax, a small transverse patch in front of 
the humeri, and a spot on each femur, and also con¬ 
spicuously setose, the seta: on the elytra yellowish, coarse, 
and seriately arranged down each interstice, Rostrum 
arcuate, very stout, slightly longer than the head and 
prothorax, punctured and 7-earinate to near the tip, the 
short apical portion closely punctate. Prothorax trans¬ 
versely subquadrate, abruptly narrowed anteriorly ; densely, 
rngosely punctured, carinate dowu anterior half, and with 
the narrow interspaces here and there raised or granulate. 
Elytra very broad, short, subtriaugular ; coarsely punctato- 
striate, the interstices rugulose, the alternate ones costate, 
3 and 5 twice, and 7 once, interrupted, the median portion 
of 3 forming a short, stout, prominent ridge. Mesosternum 
flattened, broad, and sublamellate anteriorly. Legs rather 
short, stout, setose; femora each with a stout, acute, tri¬ 
angular tooth and a small tooth exterior to it. 

Length breadth 2f mm. 

Hub. Costa Rica, Turnalba. 

One specimen. A short, broad, robust, setose form, with 
a stout, multi-carinate rostrum, a »hurt prominent ridge on 
the third elytral interstices, bidentute femora, and a flattened, 
sublamellate mesosternum. C. costariccnsis is not \cry 
closely related to any other species of the genus recorded 
in the 'Biologia'; it can be placed near (\ bispinis , Champ. 
(No. 57), from Panama, figured on pi. xix. fig. 6, 

109 (a). ConotracAelus extrusm, sp. n. 

<J. Broad, moderately elongate; nigro-piceous, the 
antennas and tips of the tarsi ferruginous; variegated 
with a sparse clothing of ochreous and white hair-bl$e 
scales, the white scales clustered into a curved interrupted 
line on each side of the disc of the prothorax, a small patch 
within the humeri, several small scattered spots on the disc 
of the elytra, a common, narrow, cruciform fascia at the 
apex, ana one or twe spots on each femur. Rostrum 
moderately stout, feebly curved, a little longer than the 
head and prothorax, punctured and 7-carinate to near the 
tip, the short apical portion slightly widened posteriorly 
and closely punctate. Prothorax transverse, parallel-sided 
at base, much narrowed anteriorly ; coarsely, conflueutly 
punctured, aud strongly carinate. Elytra much wider than 
the prothorax, subtriangular; rugulose, coarsely punctato* 
striate, the alternate interstices sharply costato, 8 depressed 
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below the base, abruptly interrupted beyond the middle, 
and with its median portion prominent posteriorly, 9 pro¬ 
duced into a triangular tooth at its point of termination, 
the humeri obliquely truncate and slightly projecting 
externally. Mesosternum flattened, protuberant and bi¬ 
nodose anteriorly. Femora each with a stout, acute, trian¬ 
gular tooth. 

Length 5£, breadth 3 mm. 

Hub . Costa Rica, Turrialba. 

One specimen. In this insect the prothorav is rugose 
and strongly carinate ; the elytra have the ninth interstice 
produced posteriorly into a projecting triangular tooth or 
lamella, the third interstice abruptly interrupted beyond 
the middle, and the humeri angulate ; the mesosternum 
binodose and protuberant; the femora sharply unidentatc ; 
the rostrum rather short, stout, and multi-caiinate. An 
isolated form. 

1 46 (a). Conoirachelus rubricosus , sp. n. 

? . Oblong-subrhomboidul, rufo-pieeous, sparsely clothed 
with rust-red hair-like scales, with whitish ones inter¬ 
mixed on the elytra, legs, and under surface, the reddish 
scales clustered into an oblique line on each side of the 
disc of the prothorax and a transverse patch in front of 
the humeri. Rostrum strongly curved, not very stout, 
long, reaching to beyond the intermediate coxee, almost 
smooth, punctured and subcarinate at base only, the autennm 
inserted at the middle. Prothorax transverse, parallel-sided 
at base, much narrowed anteriorly ; coarsely, conflueutly 
punctured, not carinate. Elytra at base much wider thaw 
the prothorax, subtriangular, rugose and feebly granulate, 
punctato-striate, the alternate interstices costate, 8 twice 
interrupted, 5 also depressed below the base. Mesosternum 
conically protuberant in front. Anterior femora bi-, the 
others uni-dentate. Tarsal claws with a short tooth. 

Length 6, breadth 3| mm. 

Hub . Costa Rica, Turrialba. 

One specimen. In the key given in the ‘Biologia* 
(pp. 340-343), this species falls into ‘ Section B, near 
C. quadrilineatus, Champ., from Panama, to which, however, 
it is not very nearly related. 

167 (a). Conotrachelus octoco$talui y «p. n. 

Larger and more robust than C. lerpmtinu*, Boh* 
(*= ventmlU , Lee.) (figured in B. C.*Am., Coifeopt, jr* % 
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pi. xxi. fig. 19), the rostrum much stouter, the prothorax 
very coarsely punctured, the elytra with the alternate 
interstices more sharply costate. Nigro- or rufb-piceous, 
somewhat thickly clothed with rust-red, coarse, hair-like 
scales, with small patches of intermixed paler or whitish 
scales along the raised elytral interstices. Head coarsely, 
rugoscly punctured ; rostrum very long, snbeylindrical, 
moderately stout, feebly curved towards apex in <J > almost 
straight in ? , punctured and multi-carinate to far beyond 
the middle, much smoother at the tip, the autenme inserted 
beyond the apical third in <£,and nearer the base in ?. 
Prothorax broader than long, subconical, constricted towards 
the apex, very coarsely, confiuently punctured, with an 
indication of a short smooth median line at about the 
middle. Elytra long, triangular, much wider than the pro¬ 
thorax, strougly bisinuate at base ; coarsely punctate-striate, 
the interstices rugulose, 3, 5, 7, and 9 sharply, narrowly, 
uninterruptedly costate, the costie on 3 and 5 abbreviated 
anteriorly, the humeri strongly rounded. Meso- and meta- 
sternum hollowed between the intermediate coxa;. Femora 
unidentate. Tarsal claws with a long tooth. 

Iieugth 8-91, breadth 4^-5 mm. (J ? .) 

Hub . Costa Rica, Turrialba. 

Six examples seen. This insect is about the same size as 
the Nicaraguan t\ fulvomaculatus , Champ., differing from 
it in the shorter rostrum, subconical prothorax, narrowly 
costate elytra, hollowed mesosteruum, &e. 

3(a). Piazurus ecaudatus, sp. n. 

<?. Very like P. capritnulgus, Qliv., var. a, Champ, 
(figured, in B* C.~Am., Colcopt, iv. 5, pi. i. fig. 19), the 
elytra narrowly subtruncate at apex, the dentiform sub- 
lateral prominences wanting, the velvety-black, arcuate, 
aubapical fascia represented by a common broad subquad¬ 
rate patoh (iu one example extending outwaid to the lower 
margin, but showing no tendency to continue upwards 
along the sides or suture); the prothorax with several 
minute whitish spots on the disc and the elytra with a few 
larger white spots along the anterior and posterior edges of 
the black patoh ; the tubercle at the base Of the third 
elytral interstice moderately large; the first ventral segment 
with a broad deep median sulcus, which is shining and very 
sparsely punctured within (Instead of densely punctured 
and thickly clothed with hair-like scales as iu P. capri* 

tmlffus ). 
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Length (cxcl. head) 7^-9, breadth 4^-5^ mm. 

Hub. Costa Rica, Turrialba. 

Three <£ <J, A form of the variable P. caprimulgus 
requiring a distinctive name. The van*, a and y ( op . cil. 
p. 12) were found at the same locality, but there is nothing 
intermediate amongst the long series of this common Tropical 
American insect before me. 

6(a). Hoplocopturus cavernoma, sp. n. 

Elongate, broad, subelliptic ; stiining, black, the antenna; 
ferruginous; the head with a line of white scales between 
the eyes (which is continued forward along the sides of the 
rostrum) and a narrow band of red scales exterior to them ; 
the prothorax with fiery-red scales on the anterior third, 
two transverse lines oF white scab's (one post-median and 
the other basal) on the outer part of the disc, and a patch 
of white scales at the anterior angles beneath; the elytra 
closely set with small brownish scales, which become whitish 
along the suture, and are condensed into a common darker 
brown spot below the scutellum ; the sides of the body 
beneath with triangular patches of white scales. Rostrum 
not reaching the middle of the metasternum. Joint 2 of 
funiculus extremely elongate, as long as 3-7 united. 
Prothorax transverse, narrowing from the base, densely, 
rather finely punctate, and subcarinatc. Elytra broad, 
subcordate, flattened, qxcavate along the suture anteriorly, 
transversely depressed at and below the base, and subnodose 
near the tip, the humeri swollen ; deeply striate, the strite 
with oblong, moderately coarse punctures, the interstices 
more or less convex and closely punctulate. Mesosterimm 
vertical, unimpressed, the broadly excavate, mesially-sulcate, 
declivous anterior portiou of the metaHternum extending 
forward between the coxae and limited in front by the 
arcuate cariuiforra margin of the mesosternum. Legs very 
long, slender; femora unidentate beneath, the intermediate 
and posterior knees armed with a sharp spine. 

Length (excl. head) 6, breadth 3£mra. ( ? ?) 

Hob. Costa Rica, Tuis. 

One example, slightly worn. This insect seems best 
placed under the genus Hoplocopturus> Heller. The rostrum 
is much shorter than in Mnemynurus, aud the broad, 
anteriorly-produced, declivous portion of the metasternum 
is more broadly excavate than in Copturus (Jiucopturus ) 
montezuma , Champ., aud its allies, the legs, too, being more 
elongate than iu these latter. 
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13(a). Copturutf crassus , sp. n. 

Elliptic, robust, opaque, piceous, variegated with narrow 
fla vo-cinereous and dark brown scales, the pallid scales 
transversely arranged on the anteuor half of the pro¬ 
thorax, and condensed into short streaks and spots on the 
elytra. Rostrum reaching as far as the posterior margin 
of the middle coxie, widened, closely punctured, and sharply 
carinate at base, very sparsely punctulate and polished thence 
to the tip. Head narrowly grooved down the middle 
between the eyes, which are well separated. Joint 2 of 
funiculus elongate. Prothorax transverse, trapezoidal, 
dcusely punctured. Elytra short, broad, subcordate, blunt 
at tip ; finely punctato-striate, the interstices flat, densely 
punctured. Intercoxal portions of rneso- and metasternum 
moderately depressed, arcuate in front and behind, the 
suture between them straight. Legs stout, short; fcniori 
bnlentate, the outer tooth small, the lower apical angle of 
each of them produced into a short tooth ; intermediate and 
posterior tibiae caiinate externally. 

Length (excl. head) 3J~4, breadth 2^-2^ mm. 

Hub . Costa Rica, Turnalba. 

Three examples, probably including the two sexes. 
Bioadcr and larger than Copturomirnus stridulans , Champ,, 
from Chiriqui, the anterior femora without bare strigose 
area, the eyes less approximate, the elytra more finely 
punctato-striate, the femora bidentate, &c. C. crasstts can 
be placed near Copturus maculosus , Champ., also from 
Panama, aud figured in the ‘Biologia* (iv. 5, pi. v. 
fig. 13). 

9(a). Diorymerus aratus , sp. n. 

Broad, rhomboidal, very shining, black, glabrous above : 
the rostrum and head, and the narrow anterior portion of * 
prothorax, somewhat closely, and the rest of the latter very 
sparsely, minutely, punctured, the elytra deeply and rather 
broadly sulcate throughout, the sulci feebly crenate, the 
sides of the body beneath with scattered coarse punctures. 
Rostrum strongly arched, short, stout, convex above, 
narrower and flattened at the tip. Prothorax broader than 
long, rapidly narrowing from the base, constricted near the 
apex, the short tubulate apical portion narrow, the inc dian 
basal lobe foveate. Scutellura narrow, oblong-quadrate, 
sulcate. Elytra triangular, somewhat gibbous, depressed 
along the suture at base, the humeri rounded, the inter* 
etices flat and almost smooth. Metasternum broad aud 
flat between the middle coxae, truncate in front. Femora 
Jinn* & Mag. N* Wat. Ser. 9. VoU xv. 30 * 
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silicate beneath, unarmed, coarsely punctured. Tibiae 
angular externally near the base, undiluted at tip, the 
middle and posterior pairs straight, the anterior pair 
hollowed externally. Tarsal claws connate at base. Man¬ 
dibles small. 

Length 4}, breadth mm. (?) 

Hub . Costa Rica, Turnalba. 

One specimen. Narrower thau D. lotus , Champ, (figured 
in B. C.-Ara., Coleopt. iv. 5, pi. xii. fig. 18), type from 
Durango, the elytra very sharply and rather broadly sulcate 
throughout, the scutcllum narrow, sulcate, the rostrum 
short, very stout, and strongly arcuate. The inferiorly- 
sulcate femora, &c., separate l). aratus from Diastetkus atcr , 
Boh., and its allies. Casey, in 1922, added four Central 
American species to the old genus lhorymerus , and divided 
it into ten, to include numerous Brazilian forms. 

Ccelohrhamphus, gen. nov. 

(To follow the genus Macrobaris , Champ. B. C.-Am., 

Coleopt. iv. 5, p. 417.) 

Mandibles small, decussate; rostrum short, arcuate, 
cylindrical, stout; antennae short, with a small oval club; 
eyes extremely large, separated above by the width of the 
rostrum; prothorax elongate; scutellum small, transverse 
as seen from above ; elytra elongate, striate, covering the 
pygidium, cateuulate-striate; prosternum very deeply sulcate 
throughout, cmarginate in the middle at the base, the walls 
of the cavity prominent; mesoaternum declivous and trans- 
versely hollowed between the coxae; anterior and inter¬ 
mediate coxae distant, the former exserted, large; legs 
stout, the anterior pair elongated; femora unarmed, hol¬ 
lowed towards the apex beneath, not sulcate; tibiae sinuous, 
unguiculatc, the anterior pair in <J sharply triangularly 
lamellate below the apical uncus; tarsal claws minute, 
connate at base; body elongate, convex, cylindrical, glabrous 
above. 

Type, C. madopteroides . 

The above characters are taken from a remarkable Costa 
Rican Barid, with the prosternum as deeply sulcate as in a 
typical Cryptorrhynchia, the short rostrum fitting so closely 
into the cavity that it cannot be raised till the InsOct is in 
a relaxed condition; the anterior tibiae of the £ dilated 
into an acute triangular plate at the tip beneath. The only; 
allied Central American genera known to me are Lcptinobaru 
aud Macrobari*, Champ. (B. C.-Am,> Coleopt iv. 5, pp. 419, 
417,1909), both of which have an exoosea nvnidiitaol!. more 
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approximate anterior coxa?, a less elongate prothorax, &c. 
Following Casey's arrangement of the Brasilian Bari me 
(1922), the present genus should find its place amongst 
the “ Cmlouertitii” or “ Coleomermi.” The type lias 
the general facies of a Mndopterus , Schduh., which wauts the 
rostral canal, &c. 

1. Catlorr hump hut madopteroides , sp. n. 

c?. Shining, black, the antenu® and the dilated apical 
portion of the anterior tibia? ferruginous, the metathoracic 
episterna clothed with white scales, the rest of the uuder 
surface and legs also with scattered minute white scales. 
Head and base of lostrum sparsely punctured, the antennae 
inserted at about the middle of the latter, the rostrum itself 
very little longer than the width of the head. Prothorax 
much longer than broad, convex, somewhat conical, gradually 
narrowing from near the base, and compressed at the sides 
near the apex ; very sparsely, minutely punctate on the 
disc, coarsely so at the sides. Elytra barely twice the 
leugth of, and not wider than, the prothorax, subparallel 
to about the middle, strongly transversely depressed below 
the base, rounded at tip, the humeri angular iu front; 
sharply, narrowly puuctato-striate, the punctures becoming 
more conspicuous towards the sides. Legs and under surface 
(the smoother ventral segments 2-4 excepted) coarsely 
punctured; ventral segment 5 with a closely pilose cavity 
in the middle; anterior tibial lamella coalescent with the 
apical uncus, appearing sharply bident&te at tip. 

Length 4i, breadth 1$ mtn. 

Had. Costa Rica, Turrialba. 

One example. 


XLVII .—A few netv Rhopalocera from Dutch New Guinea . 
By the Rev. Gh Hulstajckt, M.S.C. 

This short paper forms a continuation to the longer one, 
published iu Ann. Soc. Ent. Belg. lxiv. p. 73 (Dec. 1924). 
The reader will be kind enough to refer to the latter in 
order to obtain the useful information about the collection 
to which the forms described here belong and the localities 
quoted. When writing the former paper, I did not know 
that the ** assistant resident w of Merauke, Mr. K. €. H« 
van Haaatert, who undertook the expedition, had taken 
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such an active part in making; the collection. 1, therefore, 
wish to thank him here for his valuable help in advancing 
our knowledge of the New Guinean Lepidoptera. 

Teenaris artemis intermedians , subsp. n. 

(J . Above. —Ground-colour greyish. Fore wing: anal 
dark not extending above vein 3; apical border + triangular, 
reaching vein 6; some scarce scales at termen. Hind 
wing: submedian hair bright yellow; greyish border light, 
covering the apical ocellus entirely and the anal one for a < 
great part; the former transparent, the latter imperfectly 
present above and small.— Below. Darker. Fore wing: 
white less extended. Hind wing: costal border reaching 
to vein 7 ; distal border narrower than above ; the proximal 
half of the ocelli free ; anal margin narrowly black. 

?. Similar to the hut the border of hind wing 
narrower ; the anal ocellus free and entirely present, the 
•ubbasal yellow more extended.— Below . White more de¬ 
veloped, especially on hind wing, where only a narrow- 
costal and distal black border is left; anal margin entirely 
white; the ocelli pale-coloured ; base feebly yellow. 

Differs from artemis , Voll., by the less developed anal 
black on fore wing; from humboldti , Fruhst., by the 
white ( ¥ ) or narrowly black (J) anal margin. 

1 S i 1 ¥ i Toerai. 

Tcenaris hyperbolus concolor , subsp. u. 

?. Above .—Fore wing: without any white marking, 
unifoimly brown. Hind wing as in the other races; the 
apical ocellus transparent, the anal one present also above, 
of the same size as below', lacking the dark outer circle. 

Below. —Ground-colour as in T. h . hyperholus, Kirseh ; 
the brown margins of hind wing developed as in this race, 
but the ocelli formed as in autornolus , Kirsch. 

Expanse ,—82 mm. 

1 ? , 44 Toerai/ 1 

Tcenaris dioptrica rileyi , subsp. n. 

<?• Above. —Fore wing nilky grey with narrow white 
anal margin, resembling many specimens of onesimides, 
Fruhst. Hind wing: border* as in dioptrica, Voll., some¬ 
what broader at the apex and tapering towards anal angle. 
Apical ocellus transparent; the anal one present above, 
but smaller than beneath, with rather large yellow circle. 
Below.— -Fore wing: anal margin white. Hind wing; 
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white centre small, the borders broad, the distal one 
scarcely narrower between the ocelli, much broader than in 
timesias , Kirsch, for instance; the ocelli as in this race. 

1 (f, ,( Digoel.” 

T&nnris rothschildx vanhaasterti, subsp, n. 

$ . Near merana. Fore wing : cell somewhat more white, 
the white patch remains farther from terraen. Hind wing : 
border broader, covering the whole apical ocellus and the 
proximal half of the anal one; the former transparent, the 
latter present above, though not perfectly, less than in pelagia, 
Fruhst.; the border broad at the anal angle and margin. 
Ilirnl wing: below as in ansuna , Fruhst., but broader at the 
anal margin, and narrower at ter men ; the ocelli large, the 
anal one separated from the terminal border by some 
whitish scales. 

1 ?,“Digoel.” 

Tmnaris catops digulica , subsp. n. 

<J, Above .—Fore wing: as in vaneerket , m.. with the 
apical black-grey extending to vein 4, but in one specimen 
(no. 3) ending already below 6. Hind wing : basal hair 
bright yellow ; terminal dark area greyer than in fore wing, 
beginning at the apical ocellus (touching the latter ouly 
distally), growing broader below it, then narrower again, 
tapering to the anal angle, where it ends ; the inner limit 
diffuse. No. 2 has the marginal border rather narrower— 
5 ram. at vein 6, 8 mm. at vein 5, 2 mm. at vein 4, and 
ending before the angle; the ocelli are less transparent 
than in nos. 1 and 8. 

Below .—Fore wing: basal half of cell black; apical black 
broad, leaving ouly a small white area beyond the cell, 
at termcn reaching the middle between veins 2 and 8. 
Hind wiug completely encircled by blackish, though the 
anal margin but very narrowly; base of cell black ; the 
costal dark extending to the cell; the apical ocellus is 
entirely on blaok background; the anal one limited by the 
dark border only distally and encircled by a grey outer 
circle. No. 3 has the cell of fore wing broader blackish, 
but the apical border leaves a very much larger white 
postcellular space, and extends only to vein 4 at termen. 
On the hind wing the costal black does not extend beneath 
vein 7; the apical ocellus remains free proximally; the 
terminal border tapers regularly and ends below vein 4; 
both ocelli larger. 

3 <J/'Digoel” 



446 On new Tthojmlocera from Dutch New Guinea . 


Tanaris catops vanhaasterti , subsp. n. 

cJ. Above .—Rather well resembling T, c. vaneeckei , m., 
but the costal margin of hind wing is brown, and the anal 
margin conspicuously, though narrowly, black; aubbaaal and 
submedian hair bright yellow. 

Below .—Quite different. Fore wing cell much broader 
black; apical black also more extended. Hind wing: base 
of cell, and of interval between veins 6 and 7 black; costal 
black border reaching vein 7, including the apical ocellus; 
terminal border regularly tapering and ending at vein 3; 
anal ocellus with grey outer circle; anal border rather 
broadly black, but ending at vein 1 a . 

1 cJ, labelled “Digoel.” As the territory designed 
“Digoel” by Rev. Fr. Vcrtenteu is so extended, it is not 
impossible we have here a representative of a quite different 
race. We received also two different forms of Tellervo 
zoilus from the same localities. 


Tatnaris catops turaica , subsp. n. 

3 , Above .—Fore wing cellular black narrow ; costal 
black not extending beneath vein 6, but at termen passing 
vein 4. Hind wing: aubbaaal hair bright yellow; terminal 
bolder originating at apex, broadest at vein 5 (±5 mm.) f 
then tapering to anal angle; anal margin narrowly and finely 
black. 

No. 2 is somewhat white above vein 6 of fore wing, and 
the apical black does not reach vein 5. 

Below .—Fore wing: only the lower angle of cell white; 
the black border reaches vein G, but does not extend beneath 
it; terminal border narrow (±5 mm.), leaving a broad white 
field beyond the cell and reaching vein 3. Hind wing: a 
triangular basal black patch; costal border with a feeble 
brownish tint; distal black border including the exterior 
half of the apical ocellus, tapering regulatly to anal angle, 
being 6*7 mm. at vein 5; anal ocellus entirely free; anal 
margin finely black; fringes blackish at anal angle; the 
whole wing-surface is of a yellowish tint. 

No. 2 has the basal black of hind wing more extended; 
the terminal border is narrower, and remains farther from 
the anal ocellus; the wing-surface is whitish; the fringes 
of anal region white. 

2 S f Toerai* 



Dr* Si card —Descriptions de' Cocci nelltdes. 


447 


Elymntas agondas vertenteni , subsp. n. 

£. Fore wing: a very feeble greenish subapical band, 
which by some specimens is indicated only by some scales; 
much nearer apex than in melane , for instance; the region 
beyond it a little paler* Hind wing: anal band reaching 
±vein 5, greenish blue, with a more or less developed 
orange-red tint; ocelli present or absent. 

3 £ from Merauke in our collection; 3 £ and 1 ? in 
coll. E. J. Nieuwenhuis (Rotterdam); some £ from Toerai 
and Digoel also in our collection. 

Although this species seems to be rather variable, I am 
describing this new race on account of the constancy of the 
given characteristics. 

Note .—It may seem premature to describe the above-men¬ 
tioned races on such a small number of specimens. I should 
not have done it, certainly, if many other species did not 
demonstrate the racial character of the South New Guinean 
representatives. Possibly not all the forms will prove to 
be good subspecies when a large number of examples will be 
available, especially in such variable species as are Tcenaris, 
but I trust some of them will stand, if not all, as races or at 
least as forms worthy of a name* 


XLVIII.— Descriptions de Coccinelltdes ajpparUnant h la Col¬ 
lection de M. Andrews*, de Londres * rar le Dr. Sicard. 

M. Andrbwes, de Londrea, a bien voulu me confier, il y a 
fort longtemps, Pcxamen d’un certain nombre de Cocci- 
ncllidea de PInde. Bicn aiPun accident survenu h la boite 
qui lea contenait en ait d&ruit une nurtie, j’y ai trouvd 
outlines formes nouvelles dont je donne ci-dessous les 
descri ptions* 


Solanophila erinacea, sp. n. 

Subheraisph8Drica,rubrotestaoea } maculiaduabusrotundatissuturali- 
bus, vittisque tribus transversalibus in elytro singulo, intua 
abbroviatis, instruota; pube cinerea semierecta dense vestita. 
Bubtus pedibusque rufie, metasterno nigro-maculato. 

Long. 0*004 mm. 

Nitgiri Hills. 
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Arrondie, convcxe, d’un rouge roux, facile de noir suv les 
dlytres et couverte d’une pubescence grise mi-dressee et assez 
dense, surtout suv les dlytres, mais ne inasquant pas la couleuv 
fonci&re. Tete rousse, avec les palpes et les antennas un peu 
plus clairs. Corselet en arc de cercle large et non sinud h la 
base, h cdtos rectilignos, mddiocrement convcrgents en avant, 
dehanerd candment en avant, avec les angles anidneurs arron- 
dis; d’un roux rougefttre plus claii snr leseiWs, luisant,a pone- 
tualion exhdmenient fine et assez clairsemdo. Eeusson petit, 
triangulaiie, concolore. Elytres regulifeiement ni londis, ayant 
avant le milieu leur plus grande largeur, k ponctuation double, 
pi us gi osse que celle d u corselet, k pubescence tni-d i es«<5e et assez 
dense, giifditre ; d’un rouge roux avec deux tnebes suturales et 
tiois courtes bandes noires. La premiere tachesitueo just* en 
arriere de I’ecusson, iirdgulifcioment airondie, couviant environ 
lecinqui&tne de la largeur des elytres et un peu moins du quart 
de la longueur de In sutuie; In seconde tache sutuiale un peu 
plus grosse, en aniere du milieu, arrondie, couvrant k peu 
pr&s le quart de la largeur et de la longueur des elytres; la 
premiiue bande en forme de tache ovalaiie, couviant lo calus 
en laissant le bold externe de l’elytre dtroiteinent de la couleur 
fonciire, touchant le boid antdrieur par sa paitie convcxe et 
atteignant presque en dedans la premifere tache suturale dont 
la separe une tache triangulaire k base anterieure situde de 
chnque c6ld de l’dcusson. Deuxidme bande un peu en avant 
du milieu des dlyties, tiansversale, diiigdo an peu en avant et 
en dedans juscju’aux quatro cinquiemes do la laigeur des 
dlytros, sa paitie interne arrivant au niveau de l’intcrvalle qui 
sdpaie les deux taches communes, k peu prds d’dgale largeur, 
celle-ci couviant un huitifeme du bold externe; la troisi&me 
bande on forme de tache transvcisalement ovalaire, a peu pros 
de mflme longueur que la premifere, dirigdo du niveau de la 
couibure postdricuie des dlytres vers la ptutio poatdiieuie de 
la tache commune qu'elle n'atteint pas tout k fait. 

Dessous roux avec une tache noire sur les cdtds du mdta- 
sternum ; plaques abdominales petites, atteignant les trois 
quaits du segment, leur bold externe remontant en dedans de 
1 angle antdrieur du premier arceau ventral. Ongles couits, 
dpnis k la base, leur partie interne plus large et plus courte # 
que Pcxterne. 

La pubescence mi-dressde de cette espdee la rend facile* 
ment reconnaissable. 

Epilachm grayi, var. zebra , tiov. 

D’un rouge fauve comme le type. Corselet pvdaentant 
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('‘galement une taclie mediane noire. Taclies des 61ytres 
idunies tiansveraalement et formant tiois bandes : la premise 
dtendue d'une epaule k Pautre, ondulde en anitre en forme 
d’accolade hoiizontale, enclosnnt it sa paitie antdrieure, de 
chaque cdte de l’deusson, une taclie semilutmire de la couleur 
dufond; dcuxiemo bande sifn6e vers le milieu de l'elytre, 
transversalement diiigeo, uUtecie au milieu, ovalairement 
renfleo ft sa paitie interne oil elle s'umt largement par la 
pavtie post^rieuio de ce renflement k la paitie anteio-exteine 
(Pune giosse taclie sutuiale quadiangulniie ; tioisieme bande 
siluee au niveau de la courbure ponteneure des elyties, oblique 
en dedans et en avant, unie en ect endioit k la paitie postd- 
rieure de la taclie sutuiale quadiunguluire. 

Dessous roux avec le poatpeclua noir et la plus grande 
paitie de Tabdomen d’un biun fonct*. 

Nilgiri Hills. 


Sticfobura rubroguttata , sp. n. 

Hemisph©rica, glabra, teatacea. Elytris nigris, maculis duabus 

rubro-sanguineiB ornatis. Fedibus tostaceis. 

Long. 0*006 mm. (vix). 

Taille et forme des grandes esp&ces de Sdctobura (pallide- 
gnttata,8emipohta } trtchroa),Qt comme elles fortement gibbeuse, 
inuis bien distincte par le deshin des dlyties. 

IFuu testae^ Wave en dessus et en dessous, avec lea palpea, 
les antennes et les pieds de mOme couleur. Elyties noirs 
avec la partie interne des dpipleures testac^e et deux taclies 
d’un rouge de sang sur clincun : la premiere taclie tians- 
veraale, semblant tormde d’une taclie ovalaiie unie ft, un point 
plus externe, £tendue k peu pi^s sur la moitie imkliane de 
rdlytre eu largeur et du huiti&me au tiers de la longueur ; la 
deuxi6me taclie, semilutmire, k paitie convexe poat^ro-mterne 
£galement dloignde de la taclie 1 ct de Pangle posterieur dbs 
4lytrea, deux foia plus rapproclide de la sutuie qua du bord 
externe, couvrant k peu prbs la moitie de la largeur de Pelytre 
it son niveau. Elytres k goutti&re dfcroitement relevde, con¬ 
tinue jusqu’ft, l’upex. » 

Ponctuation ^lytrale double, les gros points disposes par 
endroits en courtes series lougitudiualea visibles surtout au 
niveau des taclies claires. 

Nilgiri Hills. 
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XLIX.— On a new Species of Rossia from South Africa . 

By Guy C. Robson, M.A* 

(Published by permission of the Trustees of the British Museum.) 

Among the Cephalopoda obtained by Dr. J. D. F. Gilchrist 
in South African waters in 1920-21 and forwarded by him 
to the British Museum (Natural History) for examination 
were two very large examples of Rossia . These specimens 
were not described in the report published on the collection 
(Robson, 1924 b), as the station-number and other data were 
not available, the specimens being referred merely to the 
“ Cape area.” 

Further examination has revealed in the structure and 
relationship of these specimens certain interesting facts 
which it is desirable to place on record. 


Rossia, sp. a . 

“Cape area” ( J '. D. F. Gilchrist). Two adult ? $ . 

The species is designated by a symbol in accordance with 
the suggestions put forward in a previous paper (Robson, 
1924 a, p. 1). 


Dimensions . 


Mantle, length., 
„ , width .. 

Head, width.... 

Fins .. 

Funnel organ ,. 
Anns, 1st pair.. 
„ 2nd „ .. 

„ 3rd „ .. 

„ 4th „ .., 

Tentacles, length 


No. 1. 

No. 2. 

mm. 

uim. 

65 

65 

44 

45 

45 

48 

.47x27 

R. 49x30 

50x27 

L. 46x60 

21x22 

23x24 

P 

54 

56 

51 

56 

51 

53 

48 


166 (L.) P 

160(11.) P 


In general appearance the animal is very like Rotria 
mattigophora , Chun. On the ‘'general facies” test of 
specific identity the two forms would be regarded as oon-i 
specific. In a number of details, however, the form 
described here differs from the above species and resembles 
R. enigmaiica , Hobson (1924 b, p. 635). Externally it is 
differentiated from that form by its greater size end possibly 
by the narrower mantle. In specimen no. 2 jthe edge of tae 
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mantle is thickened to form a marked rim, as in R. mastiga- 
phora, a feature which is absent m no. 1. 

The fins are different from those of enigmatica , being 
narrower and less rounded. 

The dorsal surface of the mantle and head is densely 
covered with red and pnrple chromatophores, which become 
sparser on the fins. The ventral surface is paler, the 
chromatophores being less numerous on the fins and head. 
The dorsal surface of the arms is more vividly coloured than 
the ventral. The colouring of enigmatica is unknown, that 
of mastigophora is browner. 

The nuchal cartilage resembles that of enigmatica . The 
arms have the proportion 1.2=3.4 in both specimens. In 
enigmatica we find 8.2.4.1 and 3.4.2.1. These pro¬ 
portions are so much affected by the state of preservation, 
etc., of the arms that they cannot be relied on for taxonomic 
purposes. In this case, however, the reversal of the propor¬ 
tions is likely to be significant : though we should point out 
that, in the QSgopsida, Pfeffer (1912, p 468) has shown that 
the proportions of the arms are subject to change with 
increase in size. 

All the arms are provided with dorsal keels, of which those 
of the third and fourth arms a;e bettei developed, as in 
enigmatica . 

As usual w T ith these animals the suckers of the sessile 
arms fall off very easily, and they are thus absent over a 
very considerable area of all the arm in these specimens. A 
comparison with the suckers of the female of enigmatica is 
out of the question, as the suckers of the latter are almost 
entirely absent. In the present specimens the suckers are 
normal in size and scarcely differentiated, except that on the 
third (and possibly* the second) arm the median ones are 
slightly larger than the rest. As in mastigophora and enig~ 
matica the rings of these suckers are toothless. They are a 
little under one-half the total diameter of the whole sucker. 
In enigmatica they are smaller, viz. under one-third. The 
tentacles are a little longer in this species than in its relatives, 
though the value of sufch a character is dubious. The club 
is 41 mm. long, t.e. about one-quarter the total length of 
the tentacle ; it is bordered by a lateral membrane, the 
distribution of wbicb resembles that of enigmatica . The 
membrane itself, however, is not so wide as in the latter 
form. 

The tentacle-suokers (fig, 1) are toothless, but the surface 
is usually armed with five circlets of plates, though occasion¬ 
ally there is evidence of a sixth row. Both this specics^audi 
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enigmatic a differ from maetigophora in having more rows of 
plates, while the plates themselves arc not “ polyhedral ” 
(Chun, 1915, p. 407), but ellipsoid, those of enigmatiea 
being the more rounded. 

Fig. 1. 



Jtosiia, ep. a. Tentacular sucker, x 220. 


Fig. 2. 



Roma, sp. a. Itadulft, x 80 (camera). 


The funnel organ differs somewhat from that of enigmatiea. 
The two arms of the median plate are longer and more 
parallel-sided, while the lateral plates are wider. The 
adhetive organ resembles that of enigmatiea very closely, both 
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these forms having the sides of the head-plate expanded 
somewhat apically, instead of being markedly contracted as 
in mastiguphura. 

The radula (fig. 2).—In view of the general similarity 
between this form and enigmatica , it is remarkable to have 
to record a striking dissimilarity in the shape of the radular 
teeth. This dissimilarity is not due to differences in orien¬ 
tation, which, as I have already pointed out, can often 
vitiate comparisons of this sort. 

The cusp of the median tooth is shorter, has a wider base, 
and is altogether more heavy than that of enigmatica . The 
basal plate is more curved. The ad median tooth is similarly 
shorter and the sides of the cusp slope away far more 
gradually than in enigmatica • We notice also that in the 
latter the inner edge of tins tooth is almost perpendicular— 
less slanting, in fact, than in the original figure (ltobson, 
192f 4, fig. 21), while in this form it usually slants away from 
the median tooth. The second latei nl is less elongated ; w liile 
the thiid lateral is markedly different. The basal plate 
of this tooth is more quadrangular and oblong than that of 
enigmatica ; while a highly characterise feature is seen in a 
basal constriction of the shaft of the tooth, which is not 
found in any tootli of the allied form. 

The status of this form is very difficult to determine. It 
is distinguished from mastigophora in (1) colour, (2) pro¬ 
portions of the arms, (3) size of tentacular club, (4) tunnel 
oigan, (5) adhesive organ, and (6) plates of tentacular 
suckers ; while it differs from enigmatica in (1) size, 
(2) proportion! ot the tius, (3) proportions of the arms, 
(4) funnel organ (slight difference), and (5) radula. In 
general, it is very closely related to if. enigmatica . Of the 
live differences set forth above the first and fifth are critical. 
The second and third might be expressions of a difference 
in growth-stage and might therelore be correlated with (1). 
The fourth difference by itself I regard as uuimportant. 

With regard to the differences in size, If. enigmatica is 
represented by three examples with a mantle-length of 
25 mm. The two examples of the new form are each 66 mm. 
long, being iu fact larger than any example of Rossia known 
to me, and it is therefore a question whether enigmatiem in 
merely a young stage of this large form. As showu already 
(Robson, Lc . p. 639), the spermatophores are completely 
formed iu enigmatica , so that one might infer that the latte* 
is adult. I have, however, shown (/. c. p. 6X2) that the 
spermatophores are fully formed in Histioteuthis before the 
animal attains its full size. Assuming that an argument 
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from Histioteuthis to Rossia is legitimate we cannot take the 
complete spermatophores as a proof of adult condition, so 
that entgmalica may not be fully grown. On the other hand, 
the differences in tlieradulftj are so striking that, if regarded 
by themselves, they would at once be regarded as evidence 
for specific distinction. Furthermore, although 1 have 
stated above that we have evidence that the proportions of 
the arms change with age, this evidence refers to the large 
squids referable to Stenuteuthis. In the larger specimen of 
Rossia mastigophora , which is m size halfway between the 
new form and enigmatica , the proportions of the arms are 
the same as in the latter ! 

It is therefore apparent from these considerations that 
the precise status of these interesting forms must be regarded 
as uncertain until we are possessed of more knowledge of 
the growth of the taxonomically significant orgaus m the 
Myopsida. 
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L .—A new Crab of the Genus Sesarma from 
A'ew Guinea . By W. T. Calman, D.Sc., F.R S. 

(Published by permission of the Trustees of the British Museum ) 

The specimen described below was collected in New Guinea 
by Mr. P. J. de Verteuil and was presented to the Museum 
by the Imperial Bureau of Entomology. Unfortunately, 
there is no information as to the exact locality, habitat, or 
habits of the crab. The remarkable structure of the feet 
suggests that its mode of locomotion will be found to differ 
from that of other species of Sesarma, to which genus it is 
provisionally referred. 

Sesarma creptdatum, sp. n. 

Description of Male .—Carapace flat with a slight con¬ 
vexity anteriorly, greatest width at about the auterior third, 
length four-fifths of greatest width and equal to distance* 
between exofbital teeth. Lateral margins strongly awved, 
without teeth, but with an obscure notch a little behind 
exorbitfti tooth. Dorsal surface without Wir, polished. 
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punctate, with the regions, especially the gastric and cardiac, 
well defined. Postfrontal lobes rather prominent, rounded 
and slightly rugose, the middle pair about twice as broad 
as the outer pair, from which they are separated by broad 
shallow grooves. Front vertically deflexed, width hardly 
exceeding one-third of distance between exorbital teeth, 
margin everted and very slightly sinuous as seen from 
above. 

Chclipeds equal. Merus with subterminal notch but no 
spine above. Outer surface of carpus granular, inner angle 
rouuded with a tult ot loug hairs proximal to it. Palm 
with a prominent row of large granules on inner surface ; 


Fig. 1. 



outer surface convex and granulated proxiraally, excavated 
and smooth towards the base of the fingers; the junction 
of the convex with the excavated area forms a prominent 
ridge, about the middle of which a closer grouping of the 
granules suggests an obsolete tubercle like that found in 
S. gracilipes, H. M.-E. Upper surface of palm with a number 
of short, overlapping, longitudinal ridges, finely beaded* 
Dactylua curved, its upper surface granulated near the base, 
with a middle row of somewhat larger granules. 

Legs slender, the third pair more than twice as long as 
the carapace. Merus not expanded, in third pair about 
four times as long as broad* Propodus with a few scattered 
long hairs. The dactylus (which, in the third pair, i« less 
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than half as long as the propodus) appears to he permanently 
more or less flexed, and has on its outer or extensor face 
a dense brush of strong bristles spread out so as to form a 
broad flat “ sole 99 extending the whole length of the 
dactylus. The bristles, though stout, are flexible, and are 
densely feathered along one side and blunt at the tip. 

The abdomen fills the space between the last pair of legs. 
The telson is abruptly narrower than the lust somite and a 
little broader at the base than it is long. 


Fig. 2. 



Sesarma crepidatum , tip of third log, further enlarged. 
Measurements .— 


Length of carapace ....... 12*25 mm. 

Greatest breadth of carapace . 16*5 „ 

Width of frutit between eyes. 4*5 „ 

Length of third leg.... 27*0 „ 

Length of merus of third leg. 11*26 „ 

Width i, tf i, .. 2*76 ,, 


Remarks .—The presence of an oblique ridge on the third 
maxillipeds, the reticulation of the pterygostomial regions, 
the widely open inner orbital gap, and the abruptly deflexed 
front would refer this species to the genus Sesarma (cf. 
Tesch, ‘Siboga* Exp., Brachyura, i. p. 108, 1918, and Zool. 
Meded, Leiden, iii. p. 234, 1917), and, of the subgenera 
which are recognised in that genus, it probably approaches 
most closely to Holometopus . It differs, however, from 
most and probably from all the described species of Sesarma 
in the strongly curved lateral margins of the carapace and 
in the narrowness of the front. The remarkable furred 
moccasins ou its feet are unlike anything known to me 
among the Brachyura, and have the appearance of being an 
adaptation to running over soft mud. 
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LT. — Notes on African Non-marine Mollusca , with Descriptions 
of many new Species (continued). By M. Connolly. 

[Plate XXVIII.] 

Family Zonitid®. 

Subfamilies uncertain. 

Genus Tiiapbia, Albers, 1860. 

Thapsia oscitans , sp. n. (PI. XXVIII. fig. 1.) 

Shell fairly large, depressed globose, narrowly umbilicate, 
thin, smooth, rather glossy, transparent, corneous yellow- 
brown. Spire not much raised, though each whorl projects 
above the next ; apex obtuse. Whorls 5, regularly in¬ 
creasing, little convex above, slightly shouldered, but not 
keeled, at the periphery ; the irregular growth-wrinkles arc 
hardly visible except on the last wdiorl and just below the 
sutures of the last two, but the whole surface is sculptured 
practically to the apex with very fine, close, regular spiral 
striae, which become slightly granulate and undulate on the 
last two whorls; the transverse striation is legular and 
stronger on the base, the spirals as described above; suture 
well defined, erenulate on the last 2 whorls. Aperture 
rather irregularly luuate, slightly oblique, descending at the 
base ; peristome simple, acute, columella short, weak and 
concave, margin scarcely reflexed, hardly covering any of 
the minute umbilicus, 

Diam. maj. 22*0, min. 18*0; alt. 18*0; apert. alt. 9*8, 
lat. 11 0 mm. 

Hub. S. Nigeria, Oban (type, P . A. Talbot ) ; Buea 
(Bates), 

Type in British Museum. 

The upper margin of the aperture descends more steeply * 
than in T. troglodiies (Morelet), while the columella is more 
erect and the base of the aperture descends a little more 
noticeably than in either that species or T\ calamechroa 
(Jonas). 

Thapsia germaini, sp. n. (PI. XXVIII. fig. 2.) 

Shell of fair sise, depressed globose, very narrowly um- 
bilicate. thin, smooth, shining, semitransparent, corneous 
yellow-crown. Spire moderately elevated, sides slightly 
convex, apex bluntly rounded. Whorls 6, fairly convex, 
Ann . <6 Mag . N. hist. Ser. 9. Vol. xv. 31 
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regularly and rather gradually increasing, very bluntly 
angulate at the periphery, apex smoothly micropunotate, 
remaining whorls sculptured all over with a few extremely 
weak, distant, irregular growth-wrinkles and very close, 
exceedingly faint, microscopic spiral striae, only just visible 
under 50-fold magnification; suture simple, well defined. 
Aperture £-1 unate, a little more broad than high, peristome 
simple, acute, outer lip receding in profile in a sinuous curve 
to a point a little below the periphery, but no further; 
columella very weak, concave, margiu very narrowly reflexed, 
half covering the minute umbilicus. 

Diam. maj. 15*8, min. 14’6 ; alt. 9*6; apert. alt. 6*4, 
lat. 76 mm. 

Jlab . San Thom^ ( L . Fea ; H . J. Snell). 

Type in Museum d'Histoire naturelle, Paris. 

The general shape of the shell is flatter than that of 
T . thomensis (Dhrn.) and the aperture a little more broad 
in proportion to its height, while the spiral sculpture is more 
plainly visible, especially on the base, where, in thomensis , it 
is impossible to distinguish it under the same magnification. 
I have pleasure in dedicating the new species to I)r. L. 
Germain, who has kindly assisted me in its examination aud 
agiees that it is hitherto undescribed. 

Genus Gudexlla, Preston, 1911. 

GudeMa tricolor, sp. n. (PI. XXVIII. fig. 8.) 

Shell of moderate size, depressed globose, narrowly um- 
biheate, thin, smooth, glossy, transparent, corneous, greyish 
white above, with abroad red-brown band above the peri¬ 
phery, yellowish white beneath. Spire not much raised, 
sides regular, apex obtuse. Whorls 5^, regularly increasing, 
not very convex, almost imperceptibly shouldered at the 
periphery, engraved almost to the extreme apex with close, 
fine, regular, very slightly wavy, microscopic spiral lines, a 
little fainter on the base, which cut the weak, irregular, 
straight, transverse growth-lines and show, as a rule, brown 
on the whitish, and grey on the brown hands on the upper 
side of the shell; suture simple, well defined. Aperture 
sublunate, peristome simple, acute, outer lip straight aud 
erect in profile, columella weak, concave, margin scarcely 
reflexed, not overhanging the very narrow, but deep, 
umbilicus. 

Diam. maj. 8*2, min. 7*2 { alt. 4*3; apert. alt. 8*0, 
lat. 4*0 mm. 

Hub. Cameeun, Ditze (Bales )« 
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Although this may eventually prove to be one of the 
species mentioned by d'Ailly from North Caroerun, or by 
Pilsbry from the Belgian Congo, it does not appear to agree 
with any of their descriptions, and the fact of its locality 
being a good deal further south supports the probability of 
its being distinct. 

Genus Teochozonites, Pfeffer, 1883. 

Subgenus Zonithochus, Pilsbry, 1919. 

Trochosonitei (Zonitrochus) adoxus , sp. n. 

(PI. XXVIII. fig. 4.) 

Shell of fair size, conical, narrowly umbilicate, thin, 
nearly smooth, moderately glossy, transparent, pale cor¬ 
neous brown. Spire elevated, sides a little convex, meeting 
at about a right angle, apex acute. Whorls 5£, nearly flat, 
gradually increasing, sharply keeled at the periphery, proto¬ 
conch smooth, with a few scratchy microscopic transverse 
lines, remainder weekly, irregularly, rather coarsely, dis¬ 
tantly striate all over in the lines of growth ; suture simple, 
•hallow. Aperture subrhomboidal, peristome simple, acute, 
outer lip straight in profile, receding somewhat to the peri¬ 
phery and thence to the base, columella weak and concave, 
margin hardly reflexed, not obscuring the small umbilicus. 

Diam. maj. 9 6, min. 8*5; alt. 6*6; apert. alt. 3 0, 
lat. 4*7 mm, 

Hab. Uganda, Malange, Abiri Forest, 4000 ft. (ft. A . 
Dutnmer). 

Type in South African Museum, Cape Town. 

A much broader shell than 1\ ( Z .) prestoni, Conn., and 
buhambaeneii or expatriata , Preston, aud smaller than sharpei 
or leptaleui , Smith. Its shape is more nearly that of ibuemis, 
Pfr., or reticulatui, d'Ailly, which, however, belong to tile- 
section Trochosonitei, s. s. 

7Yochozonita (Zonitrochus) pre$toni t nom. nov, 

1914. Trochoconite* tuturati$> Preston, I*. Z. S. p, 805. 

Preston's species cannot retain its name, winch was 
employed in the same genus by d’Ailly in 1896 ; 1 therefore 
rededicate it to its author. 

I have examined under a microscope the embryonic 
whorls of nearly all the known species of Trochosonitei, and 
append the subgeneric classification of these and of a few 
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others in which the original description makes it clear as to 
which of Pilsbry's new subgenera they belong :— 


(i) Trochozonttes, s. 9 (with microscopic spiral sculpture on 
embryonic whorl*). 


heft ulus , MK 
htfihms , Pliru 
euluharwun, Pfr. 
fulwi, Morel. 
ibuensu, Pfr. 

Irroi/i, 13gt. 
Urultitromiy d’Aill v. 
mambmentii, Smith. 
I mlmnrum , Motel 


j>n corinatua, Mts. 
pi/osus, d*A illy. 
plumatu uniat u*, Pi’sb. 
reticulata*, <1* \ illy. 
nutwalin, d’ Killy. 
falconu*, Old. 
theeh, d’ \ill v. 
trifilari*, D Sc 0 
tumululu *, Mts. 


(ii ) Zonitrochu8 , Pilsbrv (with enibnonic whorls almost smooth, 
devoid of spiral sculpture) 


adorns. Conn. 
wllyi, Pilhb, 
bufonnbaennis, Presfc. 
e.ipati lafwt, Ihest. 


Irptalrun, Smith. 
medfeints, Push. 
printout, Conn. 
nharpm, Smith. 


(m.) TeleozontUs, Pilsbry (embryonic whorls ribbed to apex, 
without spiral sculpture). 

adamonut, Morel. petcostulutns, D. Sc (1. 


Subfamily Vitrininm. 

It is with some reluctance that I venture to describe new 
species of this subfamily and of the llelicarioniwe without 
being able to present full details regarding their anatomy and 
exact generic position. The shells of the four new species, 
however, are quite distinct from those of any which 1 can 
find to have been already described; thanks to the kiadness 
of Colonel Peile 1 can publish full information as to their 
radulce, and the animals of at least two of them are in the 
hands of II. Watson, to whom I am indebted for his 
suggestions as to ill© most appropriate genera in which, 
provisionally, to place them. 

I retain, for the present, the arrangement of the Ileli- 
carioninre adopted by Watson in Proc. Malac. Soc. xiv. 
1920, p. 135 etc., but have intentionally misplaced this 
subfamily after the Vitrininaj in order to facilitate the 
description of certain species. 
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Genus Vitkina, Draparnaud, 1801. 

Vitrina ugandensis, Thiele, 1911. 

Wiss Ergehn. I). Z.-A. Expn. ui. p. 189, pi. v. fig. 36. 

Described by Thiele from shells sent by E. A. Smith to von 
Martens, without the exaet locality being given, I may state 
that the original lot were collected by Doherty on the Man 
Escarpment, which was then in Uganda, but is now part 
of Kenya Colony. 1 have also seen specimens from Nairobi 
( Falloon) and Naivasha (Miss Pickford). 

Vitrina lactea , sp. n. (Text-figs. 1 & 2.) 

Shell small, elongate depressed globose, imperforate, very 
thin and glossy, transparent, corneous, pale yellowish brown. 

'IVxt-fig. 1. 



Vitrina lacfet, Conn., shell, somewhat enlarged. 


Text-fig. 2. 

ffl© ffi / ^ 

Cl 10 20 4i 



Vitrina lactea, Conn., teeth from the riidula, x about 400, 
and maxilla, X 40. 

Spire but little raised, apex mammillate. Whorls 2j, convex, 
very rapidly increasing, the protoconch showing a few trans¬ 
verse puckers under 50-fold magnification, remainder weakly, 
but closely and regularly, transversely striate, with faint, 
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irregular, disconnected longitudinal scratches just below the 
suture, but not elsewhere, and probably of no specific impor¬ 
tance; suture simple, well defined. Aperture elongate oval, 
upper and lower margins both equally descending, peristome 
simple, acute, outer lip straight in profile until nearing the 
periphery and then receding sharply, columella erect, margin 
not reflexed. 

Diam. maj. 11*1, min. 8 2; alt. 6*5; apert. alt. 5*0, 
lat. 7*4 mm. 

Hab . Kenya, Mt. Kenya (Kemp ; Gregory ). 

A very plain little shell, differing from V\ nganden*i* 9 
Thiele, in having a less prominent apex, and ftom H. barm - 
goensis, Smith, m its protoconch being devoid of spiral 
sculpture. 

Notwithstanding the close similarity between the radula 
of this species and that shown m text-fig. 5, which belongs 
to another genus, it appears that lactea must be some 
kind of Vttnna , since the animal is believed to be destitute 
of a caudal mucous pore. The radula measures 3 0 x 1*5 ram. 
when flattened out; its formula is 42.1.42 x (714- nascent), 
or 29.13.8.13.29, and the laterals merge into marginals 
at about No. 13. The maxilla is 1*2 mm. m length. 


Subfamily IIklicawoninm* 

Genus Helicakion, Ferussac, 1821. 

Hehcarion aethodus , sp. n. (Text-fig. 8.) 

Almost exactly like the foregoing in outward appe&ranoe, 
but differing in that the first whorl is sculptured with 
extremely fine and close, regular, continuous, microscopic, 
incised spiral lines, which only break up into dots for a very 
short distance on two or three of the lines ; the transverse 
stnse on the later whorls are a little weaker than in laeUa . 

The shell contains 2£ whorls and measures 

Diam. maj. 11*8, min. 8*6; alt. 5*5; apert. alt 5*4, 
lat. 7*0 mm. 

Hab . Kenya, Mt. Kenya {Kemp). 

The strong, practically continuous, spiral lines on the 
protoconch amply distinguish this species from its near 
neighbours; in baringoensi$ these lines are fewer and are 
formed by punctate dots. 

The radula measures 2*6x 1*3 mm. when flattened; its 
formula is 64.1.64x (86+ nascent) or 50.14.1 • 14.50, 
the laterals merging into marginals at about No. 14; th$ 
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marginals from 55 to 64 are small and comparatively shape- 
less. The first lateral is very remarkable in having a pair 
of inner cusps, a feature so unusual that it might almost be 
suspected of abnormality, especially as all the centrals are 
slightly asymmetrical, as shown m the figure. However, 
the double cusps occur quite evenly and regularly in both 
the first laterals throughout the whole course of the radula, 


Text-fig. 3. 



HrUcarion arthodus, Conn., teeth from the raduln, X 500, 
and maxilla, X 58. 

and do not look at all abnormal, so it seems fairly safe to 
accept them as correct. The length of the maxilla is 1 mm. 

I place the species provisionally in Helicarion , sensu lato; 
the combiued peculiarities of its radula and embryonic 
sculpture may eventually prove it to belong to a new 
aubgenus. 


Subgenus Gyhnaeion, Pilsbry, 1919. 

* 

Helicarion ( Gymnarion) cheranaanieneie , sp. n. 

(Text-figs. 4 & 5.) 

Shell of fair size, subglobose, rimate, thin, smooth, trans¬ 
parent, base and protoconch glossy, remainder rather dull, 
corneous yellow-brown, gradually becoming paler on the 
later whorls. Spire not much raised, apex submammillate. 
Whorls 81, not very convex, rapidly increasing, the first 1| 
practically smooth under 50-fold magnification, remainder 
covered above and beneath with fairly regular, rather ooarse, 
oblique transverse strise or growth-wrinhles; suture simple, 
well defined. Aperture nearly oval, upper and lower margins 
slightly and equally descending, peristome simple, acute, 
outer up, after about 2 mm., receding io a gentle curve to 
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the base, columella concave, upper margin extremely nar¬ 
rowly reflexed, forming a minute rima. 

Diam. maj. 15*3, min. 11* # (>; alt. 8*2; apert. alt. 6*8, 
lat. 8*8 mm. 

Hab . Kenya, Cherangani Hills, 40 miles cast of Mt. Elgon, 
62(X) ft. ( Capt . C. R . £, Pitman ). 

Type in collection of the Rev. C. T. Cribb, to whom I am 
much indebted for the opportunity of examining several of 
the species mentioned in this paper. 

Text-fig. 4. 



Ilelicarivn cherangamemi Conn., shell, somewhat enlarged. 


Tf'U-% 5. 



llehcarim cheranganiemit } Conn., teeth from the radula, x about 600, 
and maxilla, x 37. 

The radula measures 3xl± mm. when flattened; its 
formula is 51.1.61 x (86+ nascent) or 39.12.1. 12.89, 
the laterals merging into marginals about No. 12. The first 
lateral on one side is malformed throughout the radula; the 
length of the maxilla is 1*4 mm. There is nothing very 
remarkable about the shell, but its comparative want of gloss 
and absence of apical spiral sculpture are not found together 
on any other species which resembles it in form. 






African Non-marine Mollnsca . 


465 


Submenus Gbanularion, Germain, 1012. 

Helicarion (Granularion) pitmani , sp. n. 

(Text-figs. 6 & 7.) 

Shell of fair size, subglobose, imperforate, thin, very 
smooth and glossy, transparent, corneous yellow-brown. 
Spire nearly flat, apex only just visible in profile. Whorls 3, 
moderately convex, very rapidly increasing, piotoeonch 
practically smooth and glossy under 50-fold magnification, 

Text-fig. 0. 



Heitcarton jntmam, Conn , alifll somewhat enlarged. 



IMicnrion pitmani, Conn., teeth from the radula, X about 850, 
and maxilla, x 40. 


bat allowing extremely faint and infrequent traces of punctate 
spiral sculpture, which, however, is more regularly visible on 
very young shells, remainder very weakly, closely, trans¬ 
versely striate or growth-wrinkled; suture simple, well 
defined. Aperture nearly circular, upper and lower margins 
very slightly ascending and descending respectively, peri¬ 
stome simple, acute, outer lip straight for 5} nun., and then 
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receding in a curve to the base, columella slightly inclined 
to the right, without marginal reflexion. 

Diam. maj. 14*0, min. 102; alt. 8*5; apert. alt 7*5, 
lat. 8*7 mm. 

Hub . Kknya, Cherangani Hills ( Pitman ). 

Type in coll. Cribb. 

A very simple shell, noteworthy for its inflated aperture, 
and not much like any of its neighbours. 

Another specimen measures :—Diam. 15*7 x 12*6 ; alt 
9*2 mm. 

The radula measures about 4 x 2*5 mm. when flattened, its 
formulais 107.1. 107 x (90 f nascent) or 88.19.1.19.88; 
it is very like that of H. cryptophallus, Watson (Proc. Mai. 
Soc.xiv.l921,p. 100 and pl.iv.fig.l4),of which the description, 
especially of the marginals, applies very well in the present 
case. The change to marginals occurs at No. 20, which 
is the first tooth to show definite serration. The radula 
figured above has a deformed rhachidian, with a double cusp 
on one side throughout. The length of the maxilla is 
1*7 mm. 


Subgenus Africarion, God win-Austen, 1883. 

Hclicarion ( Africarion ) microgranulatus , Preston, 1912. 

1912. Africarion microgranulata t Treat., P. Z. S. p. 184, pi. xxxi. fig. 5. 

1919. Helix avion (?) microgranulatus , Preat., Pilsb., Bun. Arner. Mus. 

N. H. xl. p. 275. 

As represented by what is presumably a par a type in the 
British Museum, the protoconch (1£ whorl) of this species 
bears very clear, microscopic, punctate spiral lines, which 
are inclined to run in pairs and extend to the apex. The 
shells tentatively assigned to microgranulatus by Pilabry are 
stated to have smooth embryonic wherls, so cannot be con- 
specific. 

j Helicarion ( Africarion) oscitan* , Preston, 1914. 

P. Z. S. p. 788, pi. ii. fig. 16. 

The type of this species is little more than half-grown, the 
largest topotype I have seen measuring: diam. 18x14, 
alt. 10*5 mm. The sculpture of the embryonic whorls is 
very similar to that of H * microgranulatus . 

1 leave these two species where Preston placed them until 
their anatomy is known. 

I have examined, under about 50-fold magnification, the 
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sculpture on the embryonic whorls of authentic examples of 
a large number of Helicarioninne and Vitriiiinso, and think 
it may be of interest to append the results. I make no 
attempt to assign any of them to the various genera and 
subgenera in which they have, at various times, been placed 


(a) Embryonic whorls without spiral sculpture. 


abyssinieus, Rupp. 
chei anganienstSy Conn. 
cotnpaUa , Preston. 
copiosa, Preston. 
damaudi, Pfr. 
krmpt, Preston. 
kiduahemis , Preston. 
ktvuens is, Thiele. 
lactea } Conn. 
masukuensis, Smith. 


nigrocincta, Mts. 
oleosa, Mts. 
ores lias, Preston. 
perfragilisy Preston, 
plicatulus y Mts. 
srhubotzi Thiele. 
semmanrmts, Pfr. 
tenrbrosa, Preston. 
te-nuissima, Thiele. 
ugandensity Thiele. 


(b) Embryonic whorls spirally linearly punctate. 


baringoensisy Smith. 
bitzemsisy Preston. 
concavospira, Preston. 
ayptonhalluSy Watson. 
granwo$a t I*reston. 
hianty Eiipp. 
insula rU, Thiele. 
hagnmbahensisy Preston. 
marsabitensisy Preston. 


mict'Of/ratmlatay Preston. 
nyasanus, Smith. 
osoitansy Preston, 
pollensy Morelet. 
pitmaniy Conn, (very faint). 
sowerhynnus, Pfr. 
sfxitwsay Preston. 
stuhlmanniy Mts. 


(c) Embryonic whorls engraved with practically continuous 
spiral lines. 


aethoduSy Conn, 


Subfamily SnxiDOirmrjs. 

(**Peltatinai, Godwin-Autten.) 

Genus Sheldonia, Ancey, 1868. 

Peltate*, G.-A., 1908.) 

Ancey proposed the genus Sheldonia in 1888 (Concholo- 
gists’ Exchange, i. p. 58) for the four South African species 
BeHx trotteriana, Bs., phytostilus, Bs., natalensis, Pfr., and 

r rhaps cotyledon**, Bs. He did not nominate the type, and 
cannot trace any later nomination. Therefore, I now 
determine it as the first species in Ancey’s list {H. trotteriana, 
Bs.), although, as will be seen, this is not a matter of great 
importance. 

in 1892 Pilsbry (Manual, vui. p. 185) placed Sheldonia 
ip the synonymy of Zingit, Mts., and it is probably on this 
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account that God win. Austen, as well as the present writer, 
overlooked Ancev's genus. 

In 1908 Godwin-Austen founded Pcltafus (Ann. & Mag. 
Nat. Hist. (8) i, p. 131) on spirit-material from Port Elisabeth, 
which had been given to him under the erroneous name of 
hndsonm , Bs., but in 1912 (Ann. k Mag. Nat. Hist. (8) ix. 
p. 131) he discovered and published the fact that its correct 
name was aloicola , M. & 1\, which, on p. 127, he nominated 
as genotype. In the later paper he gave more or less full 
details of the anatomy of trottenana , natalmsis , and colyle» 
donts , and placed all these, as well as phyfosttlus, in Peltatus . 

There can hence be no question that Sheldonia and Pcl- 
tatus are identical, and Ancey'a, being much the older name, 
must take precedence. 

Sheldonia cancellata , sp. n. (PI. XXV III. fig. 5.) 

Shell comparatively large, globose, subrimate, thin, silky, 
transparent, corneous red-brown. Spire little raised, apex 
obtuse. Whorls 4, moderately convex, very rapidly in¬ 
creasing, the last much swollen, embracing nearly the entire 
shell; the first smooth and glossy, sparsely micropuuc- 
tate, with a few growth-wrinkles, the next whorl covered 
with close, regular, nearly straight, transverse costulae at 
right angles to the suture ; on the last 2 whorls the costiilae 
become fainter and gradually further apart, with 8 or 4 
fainter striae in the intervals between them, aud are crossed 
by close, regular, spiral ridges, the whole imparting to the 
shell, both above and beneath, a beautiful silky sheen; 
suture simple, well defined. Aperture suboval, more broad 
than high, descending a little at the base, peristome simple, 
acute, outer lip nearly straight and not receding in profile, 
columella weak, concave, margin narrowly, but closely, 
reflexed, almost concealing the narrow riraa. 

Diam. maj. 20*2, min. 15*8; alt. 13*2; apert., alt. J0*8, 
lat. 11*9 mm. 

Hah . Cape Province, Knysna (J. Drury), 

Type in South African Museum, Cape Town. 

I place this beautiful shell provisionally in Sheldonia, 
but it differs widely from any known African species, and 
probably represents, at least, a new subgenus. 

Subfamily Sitalinjc, 

Genus Sitala, II. Adams, 1865. 

Sitala urgues&ensti, sp. n. (PI. XXVIII. fig. 6.) 

Shell small, conoid, subrimate, thin, smooth, semi-trans¬ 
parent, pale corneous brown. Spire elevated, sides slightly 
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convex, meeting at juwt less than a right angle, apex acute. 
Whorls f>, convex, regularly, but not very rapidly, increasing, 
very slightly bluntly angled at the periphery, sculptured all 
over, almost to the extreme apex, with very close, fine, 
microscopic spiral stria*, and, alter the first 2 whorls, with 
close, faint, slightly curved and oblique transverse striae, 
stronger at intervals in the lines*of growth and cut by the 
spiral sculpture ; suture suborenulate, well defined. Aper¬ 
ture f-lunar, peristome simple, acute, outer lip receding a 
little to the base, columella slightly concave, margin vety 
narrowly reflexed, forming a minute nma. 

Diam. maj. 1*1, min. 3*9; alt. 4*1; apert., alt. 1*7, lat. 
1*75 ram. 

Hub. Kenya, Urguess ( Per rival). 

Differs from both Situta artel * and 8. ircdaJei , Preston, 
in having a comparatively more elevated spire and more 
transparent corneous texture. 

Family Endodontid®. 

Genus Tkach ycystis, Pilsbrv, 1893. 

Trachycyitis rubra , sp. n. (PI. XX VII 1 . fig. 7.) 

Shell of fair size, globose, imperforate, thin, moderately 
glossy, translucent, bright rufous corneous. Spire depressed, 
apex obtuse. Whorls l\* regularly increasing, moderately 
convex, rounded at the periphery, protoconch, 1J whorls, 
strongly microscopically spirally costulate almost to the 
apex, remainder covered on the upper side with close, 
regular, nearly straight costulae at right angles to the suture, 
more distant, with weaker striae between and parallel to 
them, on the last w horl, crossed by close, regular, shallow 
spiral grooves ; this sculpture continues more faintly on tq 
the under side, disappearing around the extreme base ; suture 
simple, well defined. Aperture semilunar, descending 
slightly at base, peristome simple, acute, outer lip nearly 
straight and perpendicular in profile, columella weak, con¬ 
cave, margin extremely narrowly thickened. 

Biam. maj. 10*0, min. 9*2 ; alt. 7*8; apert., alt. 5*1, lat. 
5*5 nun. 

Hab . Cape Province, Oudebosch, Caledon Div. (A'. //. 
Barnard ). 

Type in South African Museum, Cape Town. 

While at first glance IT. rubra might be mistaken for 
a ruby-colourcd variety of '1\ tolliut (Albers), which it 

♦ Fhortion ariel, Freston, Ann. & Msg. Nat, Tlist (8) vi. p. 581 (1910). 
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resembles closely in form, the sculpture is very different, 
the transverse striation, in toltini , being much weaker, 
and the spirals stronger than iu the new species. 

Trachycystis eupleura, sp. n. (PI. XXVIII. fig. 8.) 

Shell rather small, depressed orbicular, widely umbilicate, 
thin, asperate, translucent, normally dark corneous brown. 
Spire but little raised, apex small, rounded, hardly visible 
in profile. Whorls 4£, regularly increasing, fairly convex, 
rounded at the periphery, the first micropuuctate, remainder 
covered all over with strong, slightly curved, very oblique 
transverse costae, the interstices between which on the last 8 
whorls being occupied by about 4 parallel transverse striae ; 
suture simple, rather deep. Aperture }4unate, peristome 
simple, acute, outer lip nearly straight in profile, receding 
considerably to the base, columella erect, upper margin only 
slightly reflexed, not overhanging the umbilicus, which is 
rather wide, extending to the summit and just exposing each 
whorl. 

Diam. raaj. 4*8, min. 4*1; alt. 2*2; apert., alt. T9, 
lat. 1*8 mm. 

Hab . Cape Province, Majuba Nek, Herschel Dist. (/. 
Hepburn ), 

Type in Albany Museum, Qrahamstown. 

A member of the group comprising T. petrobia (Bs.) and 
simplex, lignicola , and spissicosta , M. & P., than all of which 
its perforation is wider and costulation stronger. T. perme~ 
ata , M. & P. f resembles the new species in perforation, but 
has a comparatively more elevated spire and an angulate 
periphery. The largest example seen of T, eupleura measures 
5*4 mm. in major diameter. 

Trachycystis bernardinm , sp. n. (PI. XXVIII. fig. 9.) 

Shell min ate, depressed orbicular, rather widely umbilicate, 
thin, silky, corneous brown. Spire almost fiat, apex only 
just visible in profile. Whorls 4, rather convex, regularly 
increasing, rounded at the periphery; protoconch, 1$ whorl, 
microscopically punctate, remainder covered all over with 
close, regular, slightly curved aud oblique transverse costute; 
suture simple, rather deep. Aperture nearly a complete 
circle, peristome simple, acute, without colunaellar reflexion ; 
umbilicus deep and rather wide, exposing all the whorls ; 
callus white and narrow. 

Diam. maj« 2*8, min. 2*0; alt. 1’1 mm. 
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Hab. Kenya, Solai Forest, Mt. Kenya, 7-9000 ft. (Kemp)- 
The costulse are much stronger than in T. iredalei,Tre$ton, 
while they are closer and the umbilicus wider than in imitata , 
Smith. 


Trachycystit igembiensis, sp. n. (PI. XXVIII. fig. 10.) 

Shell minute, suborhicular, umhilicate, thin, silky, type 
corneous yellowish white, but possibly somewhat faded. 
Spite depressed conic. Whorls 4, very convex, regularly 
increasing, protocouch, 1$ whorl, rather coarsely micro¬ 
scopically spirally punctate almost to the apex, remainder 
sculptured all over with weak, rather distant, curved, oblique 
transverse costulse, between which are 2 or 3 extremely weak 
transverse striolse cut by coarse, close, spiral striic; suture 
deep. Aperture suboval, a little more broad than high, 
peristome simple, acute, without columellar reflexion, um¬ 
bilicus not very wide, but deep and rather open, exposing all 
the whorls. 

Diam. maj. 1*7, min. 1*5; alt. circa 1*0 mm. 

Hab. Kenya, betweeu the Igembi Hills and Nyeri (Kemp). 

Eamly distinguishable by its spiral sculpture from any of 
its neighbours. 

Trachycystit chondrocycloides , sp. n. 

(PI. XXVIII. fig. 11.) 

Shell of moderate size, depressed conoid, umbilicate, 
bleached and opaque in the type. Spire moderately elevated, 
aides gradate, apex mammillate. Whorls 4£, regularly 
increasing, very convex, rounded at the periphery, the first 
11 smoothly micropunctate, remainder covered all over with 
close, regular, ratner coarse, curved, oblique transverse 
striae; suture simple, rather deep. Aperture nearly 
circular, peristome simple, outer lip receding sharply m 
profile to the base, making with the suture an angle of about 
45°, columella erect, concave, margin rather broadly tri¬ 
angularly reflexed, but not overhanging the umbilicus, which 
is wide and deep ; callus well defiued. 

Diam. maj. 0*2, min. 5*7 j alt. 4*0; apert., alt. 2*2, 
lat. 2*2 mm. 

Hub. Cam Province, 1 mile north of Port Nolloth 
(Roger*). 

Type in South African Museum, Cape Town. 

Ail specimens collected are bleached and calcined, and the 
species may be extinct, but ft is very different from any yet 
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described from Africa, being remarkable for its tumid 
gradate whorls and niuumullate apex. In one or two 
examples the peristome is continuous, when the shell hears 
suspiciously close resemblance to that of a Vhandrocyclvs , 
but I think that, if ever found in better condition, it will 
prove to he of brown colour and corneous texture, and 
correctly placed in Trarhyvystis . 


Trachycystis pianissimo, sp. n. (PI. XXVIII. fig. 12.) 

Shell very small, depressed orbicular, widely umhilieale, 
thin, asperate, brownish corneous. Spire- scarcely raised, 
each whorl just showing in profile above the next, apex 
rounded. Whorls 4, convex, regularly increasing, rounded 
at the periphery, first 1J smoothly micropunctate, remainder 
covered all over with strong, close, curved, oblique transverse 
costnhe, gradually increasing in distance apart, the intervals 
between them on the later whorls interspersed with from 2 
to 4 microscopic transverse striae; suture simple, deep. 
Aperture nearly circular, peristome simple, outer lip receding 
a little in profile to the base, columella erect, margin 
scarcely reflexed, umbilicus wide and deep, exposing all the 
whorls to the summit. 

Diam. maj. 3 0, min. 27; alt. 1*5; apert., alt. 10, 
lat. 1*0 mm. 

Hub. Cape Province, Verkeerde Vlei, Carnarvon District 
(A/. F. Day). 

A small flat shell, with very convex whorls and strong 
close costulation. 

Genus Endodonta, Albers, ^860. 

Endodonta kempi , Bp. n. (PI. XXVIII. fig. 13.) 

Shell minute, flattened orbicular, deeply umbilicate, thin, 
semitransparent, corneous reddish brown. Spire flat. 
Whorls 5, very convex above, rounded at the periphery, 
slowly and regularly increasing, the first 2£ faintly micro- 
punctate, remainder covered with close, weak, regular, 
straight microscopic striae, at right angles to the deep suture, 
and extending on the base into the umbilicus, which is deep 
and moderately wide, exposing all the whorls. Aperture 
lunate, descending a little at the base ; peristome simple, 
acute, outer lip straight and vertical in profile, columella 
weak, margin not reflexed. On the inner side of the outer 
wall, within a distance of 1*8 mm. from, and parallel to the 
outer lip, are 3 short, equidistant, curved white septee, 2 of 
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which are plainly visible within the aperture, while all can 
be clearly seen through the outs.de of the shell. 

Diam. maj. 1*5, mm. 1*4; alt. 0 9 mm. 

Hub, Kenya, Igembi Hills, (XXX) ft. [Kemp). 

The vertical septae appear to separate this wonderful little 
shell from any other known species; 1 place it provisionally 
in Endudonta , sensu lato, until its anatom) is known. 

Family Helicid®. 

Genus IIalommnoiielix, Germain, 1913. 

Halolimnohehx plana , sp. n (Ttxt-lig. 8.) 

Shell rather small, uuibilioate, depressed globose, thin, 
dull, hairy, transparent, pale brownish yellow, corneous. 
Spire flat. Whorls 5, rather rapidly increasing, moderately 
com ex, somewhat shouldered above, and rounded at, the 
periphery, the first smooth, remainder seulptuiecl all over 
with fairly regular, rather coarse, oblique transverse strne, 
and irregularly, rather spaisely, planted with long, thin, 


Text-tig. b 



Halolimnohtlix piatui. Conn., shell, somewhat enlarged. 


curved, hairy spines, a little shorter aud more numerous on 
the base and continuing almost iuto the umbilicus ; sutuie 
simple, well defined. Aperture nearly circular, ascending a 
little above from the suture aud descending at the base, 
peristome simple, acute, outer lip straight and receding- 
somewhat in profile, columella concave, margin narrowly 
reflexed, not obscuring the umbilicus, which is not wide, 
but very deep. 

Diam. maj. 11*0, i»in. 8*3; alt. 5*0; apert., ult. 5*0, 
lat. 5*1 mra. 

Hab. Kknya, Cherangani Hills (Pitman). 

Type in coll. Cribb. 

Easily distinguishable from any hairy species yet described 
from Central Africa by reason of its dead-flat spnre, lower 
than the upper margin of the peristome. Its anatomy 

E roves it to be congeneric with various species which Pilsbry 
as attributed to Halolimnohehx . 

4mi. N . Hist. Set. 9« VoL xv. 


32 
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obliquely striate in the lines of growth ; suture shallow, 
simple. Aperture irregularly quadiate, rounded at base, 
peristome simple, acute, outer lip euned outward, nearly 
stiaight in profile, receding a little to the base ; eolumella 
straight, erect, margin tnangulaily re 11 excel over the narrow 
umbilicus. 

Alt. 20'2, lat. ]2*() ; npcit., alt. 9*8, lat. 6*7; last whorl 
14*5 mm. 

Hab. Kenya, Tarn Desert (Perciral). 

A brightly coloured shell with broader contour than its 
confreres. This broad contour leads me to attribute it to 
Rhachidina , but its colour-scheme is more like that of some 
species of Rhabhistia *. 


Genus Conulinus, vou Martens, 1895. 

Conulinu8 athiensis , sp. n. (PI. XXX III. fig. 18.) 

Shell of moderate size, elongatc-turriform, subrimate, 
somewhat dull and faded in the type, but normally probably 
smooth, shining, translucent, dark corneous brown. Spire 
produced, sides very slightly convex about the 5th whorl, 
apex acutely rounded. Whorls 8, rather Hat, regularly aud 
gradually increasing, the apical smooth hut for faint micro¬ 
scopic punctation, remainder smoothly transversely striate, 
showing considerable microscopic inalleation; suture very 
shallow, but clear. Aperture subovate; peristome simple, 
acute ; outer lip ouly slightly outcurved ; columella almost 
straight, upper margin very narrowly thickened in such 
manner that the rima is practically non-existent. 

Long. 14*2, lat. 4*5; apert., alt, 4*3, lat. 2*1; last whorl 
6*7 mm. 

Hab . Kenya, Atbi Plains ( Percival); Mt. Kenangop 
(Kemp). 

An immature shell from Mt. Kenangop, which may have 
been distributed under the name of that mountain, is attri¬ 
butable to the present species and adds to our knowledge of 
its characters and distribution. It contains 6J whorls, with 
a length of 9 5 mm. 

From its locality and general appearance, athiemis might 
seem at first sight akin to C. nakuroe7isis , Dautz., another 
smooth elongate shell, which I have not seen, from much 

* Rhachittia , Conn., Trans. Hoy. Hoc. South Africa, xii, 1925, p. 103. 
Typo, R . rhodotcenia , Mts. 
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the same neighbourhood. On careful examination, however, 
of Dautzenberg's figure and description, the two species 
should be entirely distiuct—an opinion in which that author 
concurs. 


Conulinus presioni, nom. nov. 

Bithminus Uganda, Preston, 1912*, is antedated by Bull- 
minus Uganda , von Martens, 1893 : both appear to belong 
to Conulinus . I therefore rename Preston’s species after its 
author. 


Conulinus daubenbergeri (Dautzenberg), 1908. 

1908 Mabdliella daubenbergen, Dautz., J de C. lvi. p. 10, pi. i. 
figs 11 18 

1910. Mubilhella dnubenbeiget i, l)autz ( = Conulinus Prestou), 

Germ., Bull. Mus Paris, xx\. p 203. 

This species has been wrongly attributed to Mabilliclla , 
which is probably an Achatinoid genus, and whieh has a far 
larger apex, totally devoid of spiral sculpture, but furnished 
almost to the tip with coarse transverse wrinkles, stronger 
just below the suture and developing on the later whorls 
into close, regular, nearly vertical costulac. The umbilicus, 
in immature specimens of M. notabilis (Smith) is much 
narrower than m C. daubenbergeri of equal size, and does 
not show the peculiar eircum-umbilical angulation which is 
observable in daubenbei'geri and full-grown examples of nota - 
bills. In my opinion C. daubenbergeri , at figured by 
Dautzenberg, is very nearly, if not quite mature, and 
would never grow into anything in the least resembling an 
adult Mabilhella . It is nearly allied to C. Uganda of von 
Martens, which that author placed in Conulinus , so it may 
be best to place daubenbergeri in the same genus, though 
rather an aberrant member thereof, until proof is found to 
the contrary. Conulinus percivalt , Preston, is only a manu¬ 
script name, but as it has now appeared in print it must 
date from 1919; 1 agree with Germain's synonymy. The 
localities for the species are Kibosho ( Daubenberger ); 
Kekumega; banks of It. Yala ( Babault ), and Urguess 
( Percival ) in Kenya Colony, and Kibonoto and Mt. Meru 
(Sjdstedt) in Tanganyika Territory. 


• Bev. Zool. Africsine, i. p, 823. 
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The other described members of this rather specialized 
group arc:— 


Conn linns Uganda* (Mts.), 1895, 

1897. Thdiminus {('ounhnus) ttyanda, Mt**., D. O. A. p. 65, pi, iii 

fig. as. 

Hab . Uganda, Monyotiyo ( Stuhlmann ). 

Also collected by Pcrcival at Urguess, whence it was dis¬ 
tributed by Preston before the war, bearing as a manuscript 
name the Latin word for “ brother }> 

Conulin us rutshumentis (Pilsbn ), 1919. 

1919. Paihnodus rutihurupnmSf lMfcb., Hall. Amor. Mum. N. 11. xl. 
p. (307, tig. 160. 

Hal). Belgian Congo, Rutshuru; Pen go (Hegunert). 

Also collected by Kemp at Kampala, Entebbe and Jinja, 
in Uganda, and distributed by Preston under the manuscript 
name of the first-mentioned locality. 

Conulinus nyiroensis, sp. n. (PI. XXVIII. fig. 19.) 

Shell rather small, acuminate ovate, umbilieate, thin, 
smooth, glossy, transparent, corneous yellow-brown. Spire 
produced, sides slightly convex, apical angle just exceeding 
45°, apex mamrnillate. Whorls 5, convex, rounded at the 
periphery, rather rapidly increasing, the first sculptured 
nearly to the apex with very fine, close, microscopic spiral 
lines, which continue more faintly, cutting equally fine and 
close oblique transverse striae on the second whorl and then 
fadeaway ; remainder covered with regular, slightly distant 
and oblique, transverse striae; sutuic simple, slightly im¬ 
pressed. Aperture subrhomboidal, peristome simple, acute, 
outer lip straight in profile, receding a little to the base, 
columella erect and long, angulate near its base a short way 
within the aperture, margin broadly triangularly reflexed, 
half covering the deep, but rather narrow, umbilicus. 

Long. 10 8, lat. G*3 ; apert., alt. 4 7, lat. 3’1; last wdiorl 
8*2 mm. 

Hab . Kenya, Mt. Nyiro, S. of Lake Rudolph, 8300 ft. 
(Per civ al), 

Although this little species may, perhaps, be immature, it 
certainly bears a very finished appearance. It is readily 
distinguishable from other members of the daubenberyevi 
group by its more ovate and compact form and comparatively 
shorter diameter. 
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Family Pupilli<l». 

Subfamily Verttotninje. 

Genus Gastrocopta, Wollaston, 1878. 

Gastrocopta insu/sa (Preston), 1913. 

1913. Etmca insulin, Prest., P. Z. S. p. 206, pi. xxxiii. fig. 13. 

This species is almost identical in form and dentition with 
(r. damarxea (Aneey). In the latter, however, the sculpture 
on the later whorls consists of faint, fairly close and regular, 
oblique transverse striolnc, while in inmlsa the striae are con¬ 
siderably stronger and further apart, with smoothly punctate 
surface between them. An additional locality for this species 
is Tanganyika Territory, Dar-es-Salaam {(\onnolly ). 

Gastrocopta dumarica (Ancey), 1888. 

1888. Pufm damariva , Aticey, Lo Naturaliste, x. p. 200. 

1894. Pima microbus, Alorelet, Pautz., Bull. Sue. Zool. Fr. xix. p. 129, 
pi i. tig. 6. 

Monsieur Dautzenberg concurs in my opinion that these 
two species are identical, and microbus must be relegated to 
synonymy. It was described from Senegal and damarica 
from Ovampoland, so that the latier’s extended distribution 
northward up the west coast seems quite reasonable. 

EXPLANATION OF PLATE XXVIII. 

Fig. 1. Thapsia oscitans, Conn., t) po. 

Ft if. 2.- fijermaini , Conn., type. 

Fig. 3 GmicClla tricolor , Conn,, type. 

Fig. A. Triwhozomtes ado vim, Conn., type. 

Fig. ft, Skcldonw cancellata , Conn., typo. 

Fig. 0. Si tala urguessensis, Conn., type. 

Fig. 7. Trachycystis rubra , Conn., type. 

J Fig. 8.- cnpUura , Conn., type. 

Fig. 9. - bernardwa, Conn., type. 

Fig. 10.- tgembieusis, Conu., type. 

Fig. 11. chinidrocyclotdct , Conn., type. 

Fig. 12. -- pianissimo, Conn., type. 

Fiy. 13. Endodonta kempi', Conn., type. 

& Halolimnohelit iredalci , Conn., type. 

Ftg. 15, - viatoris , Conn,, type, 

Fig. 16. Cerastus retirugit , Mtfl. 

Ftg. 17, Rhachidinafestica, Conn., type. 

Fig. 18. Conulinm afhicnsis , Conn., type. 

Fig. 19. - uyiroame, Conn., type. 
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LII .—The Fauna of the Arctic Island of Jan Mayen and its 
probable Origin . By W. S. BuiSTOWE, B.A. 

The name Jan Mayen is piobably unfamiliar to most people, 
but an examination of an atlas will show that it is a small 
island 30 miles long, in shape reminding one somewhat of a 
mutton cutlet, situated roughly 300 miles north of Iceland, 
the same distance east of Greenland, and twice that distance 
west ot Noiwny. The island owes its existence to a great 
volcanic upheaval, which took place probably in Quaternary 
times, and, os it lias ever been in this isolated position, any 
animals or plants which live there aie of considerable interest, 
foi by some means they must have reached it across a large 
expanse of Aictic Ocean. Mists frequently envelop the 
numeious mountain pinks, and, as one approaches, the lower 
slopes look bale save for the patches of bright yellow mos% 
which give it an almost eerie appearance. The island gives 
but. a cold and unfoi bidding welcome to visitors. It almost 
seems strange that any forms oE life, which have by some 
strange chance reached these desolate shores, should manage 
to carry on their existence under such conditions—yet here 
Aictic foxes and birds of many kinds abound, while insects 
and also many species of plants are numerous. 

The presence of birds is easy to explain, the foxes have 
presumably reached the island by means of the ice-bridge 
which connects up the island with the east coast of Green¬ 
land in winter month*, hut a further study is required to 
explain the origin of the insects and plants. In the ( Pro¬ 
ceedings of the Cambridge Philosophical Society/ vol. xxi. 
p. 38 (1922), 1 gave a short account of the insects and 
aiachnids which I collected there during a month’s stay on 
the island in August 1921. Since publishing the above 
paper the rest of the insects in my collection have been 
identified, and in the present papor I give a list of all the 
insects and aiachnids lecordeu from Jan Mayen up till now. 
An examination of their known distribution helps us con¬ 
siderably, wbon we turn to the methods by which they could 
have reached the island. In the first place, we can see that, 
whereas very few of the Jan Mayen species occur in Iceland, 
in spite of its comparative proximity, quite a number have 
been recorded from Greenland, but that the closest affinity is 
with Europe. A glance at the wingless forms shows us that, 
with the exception of one mite and one “spring-fail,” all have 
been found in Europe. Coming to the winged forms, however, 
we find that, whereas all the ichneumons, moths, and brachy- 
cerous flies are European, only four of the fourteen nerpato- 
ccious flies have been recorded fiom Europe, while seven have 
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been found cither in Greenland or America. It is true that 
Aictic insects have not been thoroughly collected everywhere, 
but the Arctic Nemutoceia are known as well as most other 
groups ; so our pirsont knowledge points to the conclusion 
that this group, speaking in general terms, has by some 
means reached Jan Mayen fiom the west and the remainder 
from Kuiope. 

On the slimes of Jan Mayen immense piles of driftwood 
are thrown up every year. This driftwood is almost certainly 
the means uhetehy the greater number of species of insect 
and nruehnid have crossed the sea which separates the island 
fiom Europe. This limber is carried down the large Siberian 
rivers to the sea, and here the powerful westerly current, 
which explorers have endeavouted to make use of for drifting 
across the North Pole, takes possession of it*. Some is 
thiovvn up on the sh< res of Nova Zemlva and Spitsbergen, 
but a l«i<»e percentage crosses the Aictic Ocean to Jan Mayen 
and Greenland. The egg** of spideis enclosed in their water¬ 
proof silken coverings, the eggs of insects, their larva?, pupae, 
or even in some cases the imugos themselves when concealed 
in cracks in the timber, ami, perhaps, frozen in by ice, have 
piobably been able to cross the sea. That the eggs and 
lamp of insects can be frozen hard without being killed is a 
well-known fact t; indeed, if Arctic insects are to survive at 
all, it is essential that at some stage in their life-histories 
they should be able to resist being frozen with impunity. 

We can now understand why it is that the Jan Mayen 
fauna has such close affinities with northern Europe, and also, 
as one would expect, with Nova Zemlya, Spitsbergen, and 
Greenland. The fact that the bulk of tlio diiftwood passes 
in a westerly direction north of Bear Island, and then Inter 
down the coast of Greenland west of Iceland, further explains 
why so few species found in Jan Mayen should have readied 
Bear Island or Iceland. 

When we were making plana for our small expedition froni 
Cambridge to go to Jan Ala^en in 1921, we heard that a 
Norwegian party were also going theie with the intention of 
setting up a wireless station which would be able to send 
wurning to Europe of approaching storms from the north* 

• Perhaps this westerly current may have brought the eggs o£ 
scavenging insects liko Cynomyia and SGatophaya to Jan Mayen in the 
dead bodies of animals and birds. 

f Mr. Porsild of Disco (Greenland) tells me be baa frozen lepidopterous 
larvt© until they are brittle like twigs, but that on being thawed they 
have started to walk about again as usual. In Spitsbergen Mr. Elton 
batched the larvwof the nmnatocerous fly Cricotopus (jlacuths, F. W. Edw., 
from eggs which had been frozen (Ann. & Mag. Nat. Hist. vol. x. p.198, 
1922). 
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west, and through tin 1 kindness of their leader, Mr. EkemM, 
we were able to combine foices with them. These violent 
gales from the north-west may quite possibly catch the light¬ 
bodied nomatocerous flies ami cany them across the sea from 
Greenland to Jan Mayen. The eggs or larvae of others may, 
of course, have been brought from Europe in the driftwood. 
Spiders in the Aictic do not appear to resort to ballooning 
excursions as they do in warmer climates, or, no doubt, they 
would be caught up similarly. It seems to me doubtful 
whether the nematocerous imagos could survive the exposure 
of such a journey, but, perhaps, where n gravid female is 
concerned, the eggs can develop after the death of the parent. 

Biid-transpoit is another means bv which insects may 
possibly have reached Jan Mayen from Greenland, but, 
except in the case of creatines actually parasitic, this does 
not seem to me to be a very important factor. The tick— 
Ixodes rieinns, Linn. (/. sulcatui, Koch)—was cuptmed by 
the Austrian Expedition of 1883 on Ant/tug aquatic us , Bechst., 
and we found Ixodes put us , O. P.-U., breeding in great 
numbers along the cliffs lrequented chiefly by Biunuich 
guillemots and puffins. 

Human agency in all probability has not been a great 
factor in the importation of insects, for the island is unin¬ 
habited, and, with the exception of occasional trappers, who 
spend a winter there trapping foxes, it is seldom visited 
now, though during the seventeenth century it was used as a 
whaling centre. Fannin iucisvrata (the lesser housefly) was 
recorded by the Austrian Expedition *, hut since it has not 
been found elsewhere in Arctic regions, and some diligent 
search on my part did not bring it to light, it seems probable 
that it was imported by the Austrians, but that it could 
not stand the climatic conditions. 

As regards the flora, Mr. J. L. Chaworth Musters, who 
made a thorough collection of the flowering plants and 
compiled a list of more than foity species, is of the opinion 
that they are entiioly of European origin. Most of the 
species are common both to Nortli Europe and Greenland, 
but whereas in the former they are widespread, in the latter 
they are not. A variety of the pretty little mauve saxifrage, 
Saxifraga oppositifolia , L., on Jan Mayen is interesting, in so 
far that it has previously been found only in East Gieenland. 
Now this might at first seem to demonstrate that Greenland 
was its place of origin, were it not for the fact that another 
variety unknown in Greenland and intermediate between this 


* 4 Ofetermchittche Folarstation Jan Mayen, 1882-88/ Vienna, 1880. 
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Unci the typical form occurs on Jan Mayen. This seems to 
point to the lact that the vaiiety reached Greenland from 
Jan Mayen. 

Since only two o£ the plants —Taraxacum officinalis, Weh., 
and Sa/ix herbacea , L.— possess seeds modified for wind- 
distribution, and since none produce beirica likely to tempt 
birds, the problem of the means by which the plants have 
leached Jan Mnjcn seems to be very similar to that of the 
insects and aiaclmids, and we must look to the sea-cui rents 
and dnttwood for an explanation. 

Summary. 

Taking into account the very great affinity which exists 
between the fauna and flora of Jan Mayen and that of Noith 
Europe, it seems probable that the westeily Arctic ciurent 
has hi ought them to Jan Mayen with the driftwood, or, 
pel haps, in the case of the plants, the seeds themselves have 
diifted theie in this cuircnt or enclosed in ice. 

9 

In conclusion, I must express my gratitude to several 
eminent authoiities who have given me such great help by 
identifying my specimens:—Prof. (I. 11. Carpenter and 
Miss Phillips the Collemhola, Mr. J. E. Collin and Mr. F. W. 
Edwards the Diptera, Mr. C. Moiley the Iclineumonidm, 
Di. A. Ilandcll Jackson and the liev. J. E. Hull the 
Aiaclmida. 


The following literature has been published concerning Jan 

Mayen since our return :— 

(i) W. S. Bristow r “Tho Insects and Arachnid* of Jan Mayen/' 
Proc. Cnmb. Phil. Soc. vol. xxi. pt. 1 (1022). This contains notes 
on the natural histoiy, and makes mention of a few forms col¬ 
lected in the freshwater lagoons 1 have nowhere mentioned the 
fact that 1 collected some small Ohgocluete worms on the island. 

(») J. M. Wordir. 4i A Summer Visit to Jau Mft)en.” ‘Mature,’ .Ian- . 
uury 6 th, 1922. 

( 3 ) -“Jan Mayen Island/' Journal of the Royal Geographical 

Society, March 1922. Mr. J. M. Wordie, the*geologist of the 
party, here deals chiefly with the geology and history of the 
island. 


(4) F. W. Edwards. u The Nematocerous Diptera of Jan Mayen." 

Ann. k Mag. Nat. Hist. vol. xi, p. 236 (1928). In this paper 
Mr. Edwards records the nematocerous flies in my collection, and 
includes a few of my notes on the natural history. 

( 5 ) Hr. P. L. Mkrcanton. u La premiere ascension du Beereuberg do 

Jan Mayen/’ I/Echo dee Alpes, no. 8 , p,209 (1924). Dr. Mer- 
canton/who joined us in Norway, led the party which climbed 
the laige extinct volcano of Beeronbcrg (81(K) foet). This was 
the first time it had been ascended. 
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+ I believe I have omitted a louse recorded bv the Austriaue. J Species not previously recorded. 

$ Species previously recorded, but not found by me. 
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Mr. W. E. China 


IJ II.— A new Genus ami Two new Species of Roduviidfc 

(lleteropfera) front Australia. By \V. E. China, B.A. 

(Published )»\ pormi^ion of tho Truntone of tlio British Museum.) 

The following descriptions were made partly from British 
]\liiM*um material and partly from material sent to the 
Imperial Bureau of Entomology by Mr. (J. F. Hill of the 
Victorian National Museum, Melbourne. Type-specimens 
rt main in the British Museum, but paratypes have been 
returned to the Victorian National Museum. 

Subfamily H.iitrAcroitiNjB. 

Orgetorixa, gen. now 

Head moderately longly cylindrical, distinctly longer than 
the pronotum, anteriorly between the antenna* produced into 
u strongly laterally compressed process extending beyond 
the apex of the tylus, and anteriorly depressed so that its 
ventral surface below its apex touches the dorsal ridge of the 
tylus ; anterior lobe (including eyes) distinctly longer than 
the posterior lobe ; ocelli moderately large, facing laterally, 
nearer to the eyes than to one another ; above covered more 
or less sparsely with short aetigerous tubercles, between the 
ocelli obsoletcly sulcate, below unarmed except for a few 
scattered hemispherical tubercles laterally ; tylus strongly 
compressed and produced forward well beyond the apices of 
the juga, its anterior edge somewhat gibbous ; rostrum more 
or less parallel and moderately close to the gula, the basal 
joint short, extending to the middle of the eyes, second 
twice as long as the first, extending a little beyond the base 
of the head ; bucculae not at all prominent, extending to 
anterior margin of eyes; antenna; moderately slender, 
similar in both sexes, first joint rather thickened, about as 
long as the head, without granules or tubercles, second joint 
slightly more than half the length of the first and much more 
slender, third joint slightly longer than the second and 
distinctly thicker, fourth about two-thirds the length of the 
third and equally thick. Pronotum more or less regularly 
covered with small granules, anterior angles obliquely pro¬ 
duced into two stout spines ; anterior lobe in middle behind 
the base of the head, provided with two strongly elevated 
tubercles sloping anteriorly and terminating in shining 
rounded knobs; humeral angles produced into two mode¬ 
rately short, horizontally-directed, blunt spines; posterior 
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new Reduviida* from Australia, 

margin cloeplv traprznidally emarginate. Seutcllum longer 
than wide at base, broadly foveolate basally, the apex slightly 
globulose and constricted from remainder by a broad furrow, 
llcmelytra extending to the apex of the abdomen in $ but 
not in ? i discal cell narrow and elongate, broader anteriorly 
than posteriorly ; membrane with interior basal cell absent. 
Abdomen narrow and moderately elongated, not at all 
expanded laterally or dilated into lobes, the lateral margins 
ot the eonnexivuni just visible (in g ) beyond costal maigins 
of elytra and armed with irregular-sized small setigerous 
grauules ; posteiior lateral angles ot segments not at all 
prominent. Prosternum laterally foveolate; mesosternuin 
on the anterior lateral margin with a rather indistinct small 
nodule overlapping the posterior margin of the prostern urn. 
\ enter distinctly flattened on the disc, not at all carinate 
mcdianly. Anteiior and intermediate femora longer than 
the tibia 1 , hind femora and tibia* subequal in length ; all 
femora above with a few’ scattered setigerous granules and 
towards the apex with one or two obscure swellings; anterior 
femora slightly cylindncully incrassate, below towards the 
apex with a single strong spine-like tooth ; anterior tibiae 
rather compressed laterally, above near the apex with a 
peculiar thickened tooth-like projection ; inteimediate and 
hind tibia* rather thickened at the apex, 

Uenotype, Orgtloti,*a nastrahen , sp. n. 

Allied to Hnuicohuhnin, lire (Id., but readily distinguished 
by the longer nanower form, the long smooth basal antennal 
joints, the anterior lateral pronotal spines, the two strong 
tubereh*s on the anterior pronotal lobe, the horizontally- 
spined humeral angles, the practically unarmed legs, the 
absence of the interior basal cell of the membiuuc, the lion- 
cariuate venter, etc. 

Orgetorixa australica, sp. n. 

cJ. Dark ferruginous-brown, covered with a very short, 
rather tomeutose, greyish pubescence. Apex ot anterior 
process of head black ; antennae with the two basal joints 
ferruginous, the apex of the second and the third and fourth 
joints fuscous; basal joint with two obscure annulations 
and the apex more obscurely oehraceous ; rostrum with the 
secoud joint oehraceous and the third fuscous. Prostcrnal 
xypluis pale oehraceous; metasteruum and venter pale 
ferruginous. Scutellum ferruginous, paler at the apex. 
Clavus and membrane fuscous. All tibia* w ith three obscure 
oehraceous annulations ; middle and hind femora with two 
obscure oehraceous annulations. 
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Total length 12*5 mm., breadth across humeral spines 
3*3 mm. 

$ . Similar to $ but larger, tbe hcmclytra not reaching 
the apex of abdomen; connexiuim extending beyond the 
costal margins but not at all dilated or lobed, ferruginous 
with the basal third of each segment laterally, obscurely 
lutrous. Pygofer apically strongly bisinuate. 

Total length 13*7 mm., breadth across humeral spines 
3*7 mm. 

1 cf, 2 $ ? , N. S. Wales, Sydney (7. /. IVulker). 

2(f J, Victoria (G\ F, Hill). 

Subfamily Acantuaspidint. 

Archilestidium, Breddin. 

Poutsch. Ent. Zeits. 1000, p. 175. 

Genotype, A. ornatulMm , Bredd., N. S. Wales. 

Archilestidium cinnabarinuni , sp. n, 

J . Head dull purple-black, a small obscure spot on each 
side of the posterior lobe between the ocelli and eyes testa¬ 
ceous ; rostrum with the second joint lather longer and 
distinctly paler than the first, which is unieolorous with the 
head, apical joint testaceous ; antenme black with the apical 
half of the third and the fourth joint fuscous; first joint 
about two-thirds the width of the vortex between the eyes, 
length of joints 5 7, 2-14, 1*87, and 2 0 mm. Pronotum 
dull purple-black with the posterior lateral margius of the 
posterior lobe tinged with testaceous; lateral marginal 
carina rather less distinct than in A. ornatulum , Bredd., 
particularly on the anterior lobe, w hich is also less prominent 
and less distinctly sculptured. Pro-, meso-, and metasterna 
black, slightly shining. Scutellum dull purple-black with 
the apical spine shining. Ifemelytra dull purple-black with 
the costal margin at the base obscurely orange-yellow, and 
the apical third of the corium (except the extreme apex) 
bright orange-red ; membrane entirely dull black. (Jon- 
nexivura (extending broadly beyond the margins of hem- 
elytra), dorsum, and venter bright orange-red, the dorsum 
towards the apex black, the venter with the pygofer shining 
black and a large black area on the disc of the sixth 
apparent ventrite, extending divergent bands on to the fifth 
and fourth apparent ventrites. Legs purple-black, clothed 
aloug their lower surfaces with short golden-brown hairs 
interspersed (particularly on the hind legs) ivith longer 
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ones ; anterior and intermediate tibiae provided with small 
spongy fossse 1 tarsi slender, pale fuscous. 

Length 11 mm., breadth across humeral angles 3 mm. 

¥ . Similar to $, but with the black on the disc of the 
venter extending over the apical two-thirds and with the 
long hairs of the hind legs absent. 

There is a variety of the <$ in which the red area of the 
hcmelytra extends along the costal margin to its base, so 
that only the inner angle of the corium (between the clavus 
and the membrane) and its extreme apex remains dark. 

2 d 1 ¥ , Victoria, Loutit Bay (G, F. Hill). 

Easily distinguished from A . ornatulum , Bredd., by the 
brighter red colour, the entirely black membrane, the 
differently coloured venter, and by the dull surface of 
the head and prouotura, etc. 


LTV.— Description* and Records of Bees. —CIV. 

By T. D. A. Cockerell, University of Colorado. 

Anthophora subrussata , sp, n. 

? (type).-—Length nearly 17 mm. 

Very robust, black, the pubescence mainly pale ferruginous; 
eyes black or nearly ; l&brum (except margin and obscure 
basal spots), base of mandibles broadly, lower corners and 
reversed T on clypeus (the stem slender), broadly triangular 
supraclypeal mark, fusiform lateral marks along border 
ot clypeus (not reaching orbits), all pale reddish yellow: 
scape black ; flagellum dusky ferruginous beneath beyond 
second joint; hair of head light reddish (copper-red on 
labrum), nearly white on cheeks beneath, on vertex, face and 
front strongly mixed with black ; mesothorax with thin short 
pale reddish hair, and louger black hairs intermixed ; 
thorax posteriorly and at sides with long pale red hair; 
tegulse dull ferruginous. Wings rather short, dilute fuli¬ 
ginous, with black nervures. Legs black (a little red on 
anterior and middle knees) ; tibite and tarsi with orange- 
ferruginous hair on outer side, very dark brown or reddish 
on inner, practically black on inner side of hind tibiae, but 
on inner side of their basitarsi deep ferruginous. Abdomen 
very minutely punctured; hind m&rgius of first three seg¬ 
ments with light ferruginous hair-bands, on first two much 
narrowed, on third emargicate, in middle ; fourth segment 
with an interrupted band, paler than the others; fifth ventral 
segment fringed with red hair {Baker y 23121). 

Ann. (k Mag. JV. Mist . Ber, 9. VoL xv. 33 
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.—Smaller and less robust, as usual; lateral marks filling 
spare between clypcus and eye, up to a short distance from 
top of clypeus; scape with a light band in front; hair on 
inner side of hasitarsi rich red ; fifth abdominal segments 
with a little red hair at sides posteriorly. 

In both sexes the maxillary blade aud tongue are very 

lon £‘ 

Samar, Philippine Is., received from C. F. Baker. 

Unlike any previously known Philippine species. 

The following key separates it from several related 
forme:— 

Hair of thorax shove bright red, not mixed 


with black. (Penang.). himalayemis, Had. 

Hair of thorax abo\c mixed with black .... 1. 

1. Second and third abdominal torgites co\ered 

with red hair. (Singapore.) . insnlaris, Smith. 

Second and tliira segments with broad or 
narrow bunds. 2. 

2. Band on second segment reduced to a liue 

except at sides; hind basitarsi with black 

hair. (Formosa.) . wens, f’kll. 


Band on segment not reduced to a line, or, if 
quite slender, hair of bind hasitarsi not 

black... 3. 

3. Hind hasitarsi with black hair; all abdominal 

hair-bands of same colour. (Bangalore.) .. subirmthiris (Strand). 
Hind hasitarsi with red hair; last abdominal 
band paler than the others . subrussata, (’kll. 

Eucera eociabilis, Smith. 

Males. Kiushiu, Japan (C. F. Baker , 23122). 

Megachile albobarbata , Cockerell. 

Surigao, Mindanao (Baker, 23129). Larger than type, 
but otherwise identical. 

Megachile metallescens , Cockerell. 

Dapitan, Mindanao (Baker, 23131). 

Megachile bakeri , Cockerell. 

Dapitan, Mindanao (Baker, 28130). Two ; smaller than 
type, but otherwise the same. 

Megachile megregori , Cockerell. 

Males. Dapitan, Mindanao (Baker, 23132). Differing 
from the tvne bv the fulvous tint of the Abdominal band.. 
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Megachile labascens , sp. n. 

? .—Length about 14 mm. 

Robust, black, including legs ; flagellum beneath, and 
tegulie, very obscurely reddish. Wings dusky, nervures 
fU8COU8; mandibles broad, with a strong apical tooth and 
a long inner cutting-edge; clypeus finely and densely 
punctured, but strongly glistening in middle, the lower 
margin with a broad rounded median excavation ; supra- 
clypeal area highly polished, flattened, finely punctured. 
Sides of face, region between antenna}, and checks with white 
hair; vertex and front with black hair, and thin black hair 
on clypeus and at each side of face at level of supraclypeal 
area ; mesothorax shining but closely punctured, scutellum 
dull; tubercles with a conspicuous tuft of white hair ; thorax 
al>ove and at sides with lunr nearly all black; but some pale 
just above tegulte, white hind edge of scutellum, and all of 
postscutellum aud metathorax have creamy-white hair; tarsi 
reddish apically ; hind basitarsi broad and shining; hair of 
legs maiuly short and black, but a baud of silver-white lmir 
on inner aide of anterior tibiae, inner face of hind femora 
with short silvery pubescence, inner face of hind tibia* and 
tarsi dark red, with reddish hair. Abdomen broad, segments 

1 to 5 with rather broad dense apical fulvous hair-bands, 

2 to4 also with less evident sublmsal bands, interrupted on 4 ; 
between the bands is short black hair, aud the apical seg¬ 
ment has black hair ; ventral scopa very pale fulvous, black 
at sides of third and fourth segments, and black on fifth 
and sixth. 

Mt. Makiling, Luzon (C. F Baker , 1435). 

Quite unlike any female known from the Philippine 
Islands, but possibly the female of M . structilis , Ckll. 
1 describe it as distinct, as there is no way to definitely link 
it with M. structilis at the present time. 

Sphecodes sibuyanensis , sp. n. 

$.—Length about 9 mm. 

Rather robust, black, the first three abdominal segments 
dark chestnut-red, the first with a variable dorsal black 
patch. Wings fuliginous, paler at base; first recurrent ner- 
vure joining second cubital cell about its middle. Head 
broad, face with white hair; flagellum thick, moniliform; 
cheeks with silvery hair. Mesothorax aud scutellum with 
very large punctures, but the intervals shining ; area of 
metathorax with strong obtuse irregular rugae; mesopleura 

83* 



492 


Mr. T. D. A. Cockerell— Descriptions and 

very strongly and densely punctured; tibiae with shining 
greyish-white hair. Abdomen shining, finely punctured. 

Two from Sibuyati Islaud, Philippines {Baker, 23128). 

Among the Philippine species falling nearest to S . /a/i- 
frtms. Ckll., but much larger, and the face not so broad. It 
is the first bee from Sibuyan Islaud. 

Sphecodes rotundiceps, Cockerell. 

$ .—Dapitan, Mindanao {Baker, 23124*). 

The head is distinctly broader than in the type from 
Luzon, and it is possible that the Mindanao insect is racially 
distinct. The first recurrent nervure joins the second 
cubital cell very near the cud. 

Trigona dapitanensis, sp. n. 

Worker. A .small species like T. btrot, Fricsc, 7\ Iteviceps , 
Smith, and T. trtdtpennts, Smith. It might be taken for 
T. btrot , but for the fact that the hair on margin of scutellum 
is very pale fulvous, not at all black, and the labrum and 
mandibles are clear ferruginous. The clypcus is slightly 
reddish, the apical margin not paler. From 1\ hrmceps it is 
known by the reddish-black (not ferruginous) abdomen ; 
from T. tridtpenms by the light hair of margin of scutellum 
and dark abdomen. Face broad ; scape, first two joints of 
flagellum, and the others beneath, clear ferruginous ; front, 
vertex, mesothorax, and scutellum highly polished ; tegulae 
very dark reddish; wings smoky ; stigma ferruginous with 
a dark margin ; sides of thorax with greyish-white tomen* 
turn ; small joints of tarsi red; abdomen broad. 

Dapitan, Mindanao {Baker, 23119). 

The type-locality of T. hevtceps must be considered 
Malacca. In the Wilson Saunders collection at Oxford is 
supposed T. lavtceps from the Aru Islands, with reddish- 
black abdomen, and, so far as my notes indicate, not 
appreciably different from T. dapttanensis . It is possible 
that the Dapitan and Aru insects represent only a darker 
insular race of T. Ueviceps . 

Trigona Hama , Cockerell. 

Worker. Sandakan, Borneo {Baker, 23120). 

Wings considerably redder than in the type from Singa¬ 
pore. It is a much less bulky insect than T. busara, Ckll., 
also found at Sandakan. The scutellum of T, buatrain much 
more produced than that of T. itama. 
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Nomioides valdezi samarensis , subsp. n. 

? .—Abdomen with four yellow bands ; the first (on second 
segment) interrupted and forming two very large cuneiform 
marks; the other three narrowed in middle, but entire. 
Tubercles, upper edge of prothorax, scutellum, and post- 
scutellum yellow. 

Samar, Philippine Is. ( Baker , 23127). 

The abdominal banding allies it with N. dapiianellus , 
Ckll., but the slighter build and shining blue-green nieso- 
thorax show that it belongs with N . voidest. 

Hylseus opacissimus (Cockerell), 

Cueruoa Mts., Negros {Baker, 23123). 

Previously known from Luzon and Mindanao, and also 
from Borneo. 

Euryglossina chalcosoma , Cockerell. 

Both sexes from Botany Bay, N.S.W. (//. Petersen ; 
Baker, 23125, 23126). 

Triepeolus fazi } ap. n. 

cJ.—Length about 9‘4 mm. 

Bluek, with the usual light markings ; mandibles red, 
except at extreme base and apex; scape moderately thick, 
black, with a small red spot at base; flagellum bright ferru¬ 
ginous, suffusedly dusky above; eyes pale green; elypeus 
very densely punctured ; appressed hair of face sordid white, 
shining. Mesothorax very densely punctured, the anterior 
middle with a pair of large round yellowish-tinted hair- 
patehes, from whence proceeds backward a very broad 
cuneiform band of thin pubescence ; posterior comers of 
metathorax with round hair-spots, connected with narrow 
band along posterior margin ; mesopleura densely punctured, 
thiuly hairy; sides of metathorax with white hair; tegulte 
clear aprioot-ooiour. Wings slightly dusky, stigma red, 
nervures fuscous ; coxse, trochanters, and femora black, 
but knees, tibiae, tarsi/ and spurs clear red. Abdomen 
with six pale ochreous tinted hair-bands, the first greatly 
broadened at sides, but not enclosing an area; second broad¬ 
ened at sides, with a shadowy anterior lobe at extreme sides; 
hind margins of segments 3 to 6 narrowly fulvous ; apical 
plate black, broad and rounded. 

Central Chile ( Alfredo Fa*). 
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Sent mixed with T. gayi (Spinola), from which it is easily 
known by the mesothoraoic pattern, that of T. gayi con¬ 
sisting of a pair of separated, sharply defined, ochrcous spots 
anteriorly, with no posterior extension. 1 follow the tradi¬ 
tional interpretation of T.gayi with some misgiving. Smith, 
following Spinola, says the first and second joints of antennae 
are red, which does not agree with the species before me, 
that having the scape black, with red spot at base, the 
flagellum entirely red beneath, and above at base. Smith 
also says “legs reddish beneath,” but Spinola's “pedum 
parte inferiore rubello ” probably means that the tibiae and 
tarsi are red, as in my specimens. Smith also says “ margins 
of the segments having bauds of pale pubescence,” but 
Spinola has “abdominis lateribus pilis raris.” I found a 
specimen labelled T. gayi in the British Museum, and noted 
that it was a Triepeolus much like 7\ flavofuscialus (Smith). 
1 also noted that Epeolus gig as , Spinola, was to be called 
Triepeolus gigaSf and was a species about the size of 
T. tepanecus (Cresson). The TI.S. National Museum also 
has specimens determined as 7\ gigas and T. gayi y the latter 
from Friesc. My specimens of supposed T. gayi (both 
sexes) run exactly to that species in Friese’s table. In the 
Hope collection at Oxford 1 found a specimen of Epeolus 
giyas, and noted that the scape was greatly swollen. 

Apt* indica jajxynica (Rad.). 

Worker. Tsuruga, Japan, June ( Cockerell ). 

The specimen is unusually robust, with broad abdomen, 
and looks very much like A . mellifera lamarckii , Ckll. (speci¬ 
men from F. Smith's collection compared), hut is separable 
by the yellow labrum, basal nervurc not so distant from 
nervulus, first intercubitus with a strong double curve, and 
yellow at base of second abdominal segment much narrower 
than the black beyond. 

Apis mellifera, L. 

Typical form, with black abdomen. Kongaus, August 
0 Cockerell ) ; Tutihe, July [W. P. Cockerell) ; Olga, July 
( Cockerell ) ; Barliatnaye ( Lavrushin) ; all in Siberia. 


Apis mellifera curnica (Pollm.). 

Valentine Bay, July 12 ( Cockerell ); Kudia River, July 
( Cockerell) ; both iu Siberia. 
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Halictui carinatus (Cameron). 

The type of Ctenonomia carinata , Cameron, from Borneo, 
in the British Museum, is a black llalictus with entirely (lull 
mesothorax and scutellum ; area of metathorax very large, 
with fine parallel lines ; posterior truncation sharply defined 
all round ; hind spur pectinate with sharp teeth ; wings 
dusky, outer nervures distinct, second s.m. rather short; 
bands of tomentum at extreme bases of abdominal segments. 
Placed with this in the Museum is an entirely different 
HalictuSy collected by Ilidley in S. Perak. 

Hatictus lucidipennis , Smith. 

Described from N. India, in the Baly collection. 

In the British Museum 1 found two different species under 
this name, neither agreeing with the original description. 
One, from Simla (Cameron collection), has thorax with 
fulvous hair above, stigma amlier-colour, abdomen brassy- 
green. The other, from Ceylon ( Thwaites ), is brassy-green, 
but much smaller, abdomen polished, without hair-bands, 
stigma dark reddish fuscous, outer t.-c. and r. n. hardly 
visible. 

Nomiu torrida (Smith). 

India. 

The type, in British Museum, is a Nomia, though descrilx'd 
as Andrena torrida . No facial fo\ese ; wings fuliginous, 
hyaline at base ; marginal cell broadly subtruncate. 

Andrena partita , Walker. 

Egypt. 

? .—Type in British Museum. 

Large head ; elyneus finely punctured, with raised median 
line ; facial foveae broad, brown above, white below ; meso-* 
thorax with fine punctures on shining ground; teguhe dark 
ferruginous ; stigma red ; second cubital cell broad, re¬ 
ceiving first r.n. distinctly beyond middle; abdomen red 
basully, 

Paracolltte8 crutntu$ (Smith). 

When reporting on Smith's Australian Paracolhtes in 
1905, I had not been able to see P. cridatus or P. irroratu *. 
They are both in the W. Saunders collection at Oxford, 
l\ cristatm has the scutellum and postseu tell um with long 
bright red hair ; area of metathorax with median transverse 
ridge, below which are transverse striae. 
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Paracolietes irroratus (Smith ). 

A very large pyriform patch of red tomentum at each side 
of mesothorax, going back to level of hind edge of tegulre ; 
eyes purplish red. 

Dioxys brevipennis (Cameron). 

Cameron's Aglaoapis brevipennis (t^pe in Rothney collection 
at Oxford) is a Dioxys } as Meade-W aide has stated. 

Length about 6*4 mm. 

Wings reach end of third abdominal segment; post- 
scutellar prominence very small; basal nervurc going 
basad of nervulus; first three abdominal segments red 
(vertical base of first black), the second segment brighter 
than the others ; eud of abdomen notched. 


LV .—Experimental Acclimatisation of Sabinea ulvse 
( Pennant) to Fresh-water. By A. E. Ellis. 

In order to test the adaptability of Sabinea tthw (Pennant) 
[ = Palude&irina stagnails , Kenuard & B. B. Woodward] 
to water of lower degrees of salinity than sea-water, a 
number of specimens were collected in August 1924 at 
Morston salt-marshes, Norfolk, where the species lives in 
abundance in association with Liitorivayarudis and Carcinus^ 
and were transferred to the Department of Zoology at the 
Oxford University Museum. Until September 26th, 1924, 
the molluscs were kept at room-temperature (c, 60° F.) in 
Channel sea-water from Plymouth (M. B. A.). The experi¬ 
ments were started on September 26th. It was found in 
the preliminary tests that the animals were apparently 
unaffected by a direct transference from sea-water to a 
mixture of equal parts of sea- and fresh-water, but when 
placed directly from sea-water into a mixture of one part 
of sea-water to two of fresh they withdrew into their shells, 
and became dormant after about a day—reviving, however, 
when replaced in sea*water. 

On October 6th, 78 specimens, which had been for about 
a week in equal parts of fresh- and sea-water, were traits* 
ferred to 55 per cent, fresh-water at 60° F. in an earthenware 
pie-dish (it had been previously found that the molluscs 
persistently crawled out of glass dishes, possibly being 
irritated )>y the light from the sides of the vessel; in « 




497 


of Sabitiea ulvm {Pennant) to Freeh-usater. 

pie-dish they showed much less tendency to leave the water). 
The animals were fed ou Viva lactuca . On October 10th, 
they were transferred to 60 per cent, fresh-water at green¬ 
house temperature (81° F., but subsequently averaging 
76° F.), and at the same time 25 specimens were removed 
from the stock in sea-water and placed in 50 per cent, 
fresh-water at room-temperature (65° F., later sinking 
to 54°). These latter were transferred to 55 per cent, 
fresh-water on October 17th, then to 60 per cent, on 
October 24th, 65 per cent, on October 20th, and 70 per cent, 
on November 4th. On November 21st a few were still 
active, but most were withdrawn into their shells. On 
being placed in 75 pei cent, fresh-water gli the animals sooii 
became inactive, but remained alive. 

The specimens iu the green house (76° F.-68 0 F.) wore 
changed to 65 per cent, fresh-water on October 24th, 
70 per cent, ou October 27th, 75 per cent, on October 20th, 
80 per cent, on November 1st ; ou November 4th all the 
animals were found to have closed up, and weie replaced 
in 75 per cent, when they revived, Ou November lltli 
they weie again iuactive, but crawled actively when placed 
over hot-water pipes (77° F.); they were kept at this 
warmer temperature, and trausfeired to 80 per cent, fresh¬ 
water on November 21st, and then to 85 per cent, on 
December 1st; on December 4th most of the snails were 
torpid, but a few had enough energy to crawl out of the 
water, Ou December 6th the animals were placed in 
90 per cent, fresh-water in an incubator (86°*5 F.), but 
after a week became iuactive, and by the end of the year 
all were dead. The U/va , however, was still green on 
January 17th, 1925, so the.food-plaut would seem more 
adaptable than the snails. 

The stock in sea-water was kept in the greenhouse 
(c. 76° F.) from October 24th, and remained in a healthy 
condition. 

These experiments show that temperature has a marked 
effect on the acclimatisation of a Mollusc to water of 
decreasing salinity, higher temperatures being decidedly 
favourable; for, whereas at ordinary room-temperature 
Sabinea ulva failed to tolerate water containing less than 
25 per cent, sea-water at c. 76° F., the species survived in 
a mixture of 17 parts fresh to S parts sea-water* 

a Edmund HaH, Oxford. 



498 


Di. K. H. Barnard on new 


LVr.— Descriptions of new Species of Marine Fishes from 
S. Africa. By K. 11. Barnard, D. Sc., F.L.S., 
F.R.S.S.Afr. 

(Published by permission of the Trustees of the S. African Musoum.) 

In the 'Annals of the South African Museum,’ vol. xiii. 
pt. 8 (1923), I published descriptions of ten new species of 
S. Afiican fishes. By an unfortunate oveisight, a pre¬ 
occupied name was used for a species of Ophichthys : 
instead of triserialis, preocc, Kaup, 1 now suggest algoensis, 
nom. nov. 

In the present paper descriptions of ten new species are 
given. These specimens are partly fiom the collections of 
the former survey vessel S.S. 4 Pieter Fail re/ partly from 
other collections in the South African Museum, when# all the 
types are preserved. 

Hemirhamphm ( Hyporhamphus ) delagow, sp. n. 

Body slightly compressed. Length of head 2J, length of 
lower jaw 4f. in length of body. Eye § intororbital width 
or postorbital part of head. Triangular pait of upper jaw 
aH broad as long, scaly. Length ot preorbital £ diameter of 
eye. 1). 14. A. 14. Dorsal a little longer than, and arising 
at about same level as, anal, both scaly in their anterior parts. 
Felvic fins midway between base of caudal and eye. Middle 
rays of caudal longer than eye. Scales 50. Air-bladder 
simple. Up to 300 mm. 

Delagoa Bay (K . II. 11., 1912). 

Allied to 11. unijasciatus (Inch neglectus ), melatwrus, and 
balinensis . It may be the same as the species recorded from 
Kosi Bay by Regan as II. dussumieri, but it ceitainly does 
not correspond with any of the descriptions of that speoies. 

Notopogon macrosolen , sp. n. 

Distance from base of second dorsal spine to vent 1J-1J in 
that from head to caudal fin. Length of head twice in length 
of body. Snout 2J-2J timea length of rest of head. Eye 
subequal to (or a trifle less than) postoibitai part of head, 5 
in length of snout. I). VII. 15. A. 18. Second dorsal 
spine strong, serrated, its length 2^-2$ in distance from 
operculum to caudal j inserted above middle or posterior third 
oi anal. Doisal profile evenly convex, with a very slight 
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concavity in which the patch of very short (and inconspicuous) 
bristles is situate. Up to 280 in in. 

Colour very pale rose-pink with a silvery lustre; fins 
transparent, with two rose-pink cross-bands on caudal, two on 
dorsal, and one on ana). 

Off Table Bay, 200 fathoms ( K . II. B., 1922). 

This splendid species is easily distinguished from N. lillict\ 
and, indeed, from all other species of the genus, by the great 
length of the snout. It appears to he not uncommon in the 
deeper waters to the N.W. of Table Bay, being obtained by 
fishing-vessels when trawling for Stock-fish. 


Antimora australis, sp. n. 

F 1924. Gilchrist and von Bonde, Fish. Mar. 8urv. Spec. Rep. 7, p. 1<'5 
(riWri, non (1. & II.). 

Depth length of head 3}-4£ in length of body. 

Length of head much moie titan half distance between bases 
of ventrnls and anal. Caudal peduncle slender, its depth 2^ 
in its length. Eye 3j-4 in length of head, subequal to 
inierorbital width and slightly less than length of snout. 
Maxilla not extending quite to below posterior margin of eye. 
Barbel 2£ in diameter of eye. 10 gill-rakers on lower part 
of anterior aich. D. 4, 50-54, first ray of first dorsal $ 
length of head. A. 38-40. V. 6, second lay twice as long as 
first, slightly longer than first dorsal ray,ca. $ length of head. 
Scales 1. 1. about 130 (but impossible to count accuiately), 
1, tr. ca. 10 between doisal mi and lateral line. Pyloric 
caeca 11-12. Vent nearer to operculum than to base of caudal 
fin. IJp to 280 mm. 

Colour (as preserved) btownish, more or less violaceous, 
especially on the abdomen and gill-covers, branchial chamber 
brownish black. 

Off Cape Point, 475-900 fathoms. 

This form does not seem to fit any of the doscribed species 
of this genus. The combination of chaiacters comprising 
the length of the first dorsal ray, number of gill-rakers and 
pyloric creca, and slenderness of body, justifies its separation. 
The species are all veiy closely allied. The present one is 
perhaps nearest to the N. Atlantic viola (<i. & B.), the 
descriptions of which, however, as given by Goode and Bean, 
Gunther, Jordan, and Evemiann are not consistent. 

This is probably the form veferred to by Gilchrist and 
von Botide as viola (G. & B.). 
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Bathygadut fumosus, sp. n. 

Depth 6$-6£, length of head 5$-6£ in length of body. 
Orbit (not tlie eye) equal to snout or to interoibital width, 
4^-4£ in length of head. Maxilla extending beyond vertical 
of hind margin of oibit by about ^ diameter of orbit. Teeth 
minute (not separable without a lens). Barbel small but 
distinct, diameter of eye. Gill-rakers 27-28 on lower 
part of anterior arch. First dorsal of 11 rays ; second ray 
twice as long as head. P. 16-17, second ray 2J times length 
of head. V. 8, first ray twice length of head. Scales 6 
between dorsal and lateral line. Shoulder-girdle scaly be¬ 
neath the membranous flap of the operculum. Pyloric cceca 
18-20. Up to 460 mm. 

Colour (as preserved) greyish, silvery on the head and 
abdominal regions, mouth and branchial cavity blackish- 
brown. 

Off Cape Point, 480-810 fathoms. 

The name is a MSS. name given by Boulenger, to whom a 
specimen was sent by Gilchrist. 

Tliis species combines the short barbel of Bathygadas with 
the minute teeth of Gadomus. It has the orbit equal to the 
interorbital width, and thus belongs to the Mslanobranohus 
group, being closely allied to B . micronetna , Gilb. It also 
shows affinities to Gadomus multijUia (Giinth.) and G. intro* 
niger, G. & B., but is distinct from all in the number of gill- 
rakers and pyloric caeca, and associated characters. 

Coryphamoides ( Chalinura ) $triatura } sp. n. # . 

Depth about equal to length of head, 5J-6 in length of 
body. Eye 1^—1 ^ in interorbital, l£-l^ in snout, 6-54 in 
length of head. Snout short, obtusely conical. Under side of 
head (including rami of lower jaw) scaly. Maxilla extending 
to below hind margin of eye. Teeth in a band in upper jaw, 
outer series enlarged, considerably larger than the (6-8) innef 
seiies, in a single moderately enlarged series in lower jaw. 
Baibel subequal to eye. Gill-rakers 10-11. First dorsal of 
11 rays; second ray 1£-1| length of head, closely senate in 
its entire length. A. ca. 110. P. 19-21, equal to postorbital 
length of head. V. 12, outermost ray filiform, twice as long 
as any of the other rays, J length of head. 12-14 sub* 
parallel or slightly diverging rows of small spiuules on each 


* striatura , the fluting on a column. 
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scale ; 6 scales between first dorsal and lateral line. Distance 
from vent to isthmus equal to length of head. No scaleless 
fossa. Pyloric csoca 9-11. Up to 510 mm. 

Colour (as preserved) brownish, fins and gill-membranes 
blackish. 

Off Cape Point, 450-950 fathoms. 

This species seems close to C. leptolepi$ % Giinth. (Brazilian 
coaBt), but differs in the larger eye, moie numerous flutings 
on scales, presence of scales on lower side of head, and 
greater number of ventral rays. This last feature seems to 
differentiate it from all other species of the genus. 

Cwlorhynchts ( Oxygadus) braueri } sp. n. 

1904. Gilchrist, Mar. Invest S. Afr. lii. p. 137 (egg), as Macrurut 
parallels, non Gunth. 

1900. Brauer, Wias. Ergebn D. Tiefaee Exp. xv. 1, p 257 ( parallelus, 
non Gunth.). 

Depth 7-8, length of head 3^-4 in length of body. Depth 
of body usually^ length of head, or a little more. Snout 
conically produced, depressed, dorsal profile concave, margins 
nearly straight, slightly concave before the sharply pointed 
apex, length 2£ in length of head. Distance between isthmus 
and symphysis of lower jaw a little shorter than distance 
between point of snout and margin of upper jaw. Inter¬ 
orbital width § longitudinal diameter of eye, which is in 
snout and 3$ in length ot head. Lower surface of head scaly. 
Barbel $ diameter of eye. Gill-rakers 6 (7). Teeth in 
villifotra bands. Suboperculum with a narrow acutoly pointed 
flap. First dorsal of 10 rays ; second ray slender, apically 
filiform, in length of head. Interdorsal space 1^-2 times 
length of first dorsal. A. cn. 100. P. 18, almost equal to 
length of snout. V. 7, about as long as pectoral. 5-9 sub¬ 
parallel rows of spinules on each scale, the middle row on a 
strong keel; scales on ridges on head with the spinules more 
or less stellate in arrangement, the median row becoming pre¬ 
dominant posteriorly ; 5 scales between first dorsal and lateral 
fine. Distance from vent to isthmus about equal to distance 
from anterior margin of eye to hind margin of operculum. A 
narrow longitudinal fecaleless fossa fiotn vent halfway to base 
of ventrals. Pyloric cseca 8-9. Up to 400 mm. 

Golour (as preserved) brownish; gill-membranes and fine 
dusky; second dorsal ray, outermost ray of ventral and upper 
two to three rays of pectoral light. 

West coast, off Saldanha Bay and Table Bay, off Cape 
Point and Bast London, 250-450 fathoms. 
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Distribution : S.W. coast of Africa (25° 25 f S., 6° 12' E.), 
500 fathoms ( 4 Valdivia ’). The distribution is probably 
continuous between this locality and the localities off Saldauha 
Bay. 

The reasons for considering this a new species are as 
follows :—It agrees in the number of rows of spinules on the 
scales with the form recoided by Brauer from the S.W. coast 
of Africa, and also with the form from the Kormadccs named 
C. kermadecus by Jordan and Gilbert, 1904. It differs from 
Gunther's description of C. parallelus in the eye being greater 
than interorbital width and in the number of pyloric cteca and 
of pectoral rays. On the other hand, it agrees with the 
measurements of Japanese and Philippine specimens of 
C. parallelus given by Gilbert and Ilubbs as regards the 
eye and inteiorbital width, but not the inteidorsal space. 

In view of this conflict and the constancy of the characters 
given above foi the S. African specimens, and the (act that, 
as Gilbert and Ilubbs remaik, several species have been 
confused under the name (’. jxirallelus , it seems better to 
introduce a new name for the form hitherto recorded in the 
S. African fauna-list as C. parallelus . I associate with it 
the name of Brauer, who first gave a biief desciiption of 
specimens caught just outside our area. 

Coelorhynchus acanthiger, sp. n. 

Depth 7, length of head 3^ in length of body. Snout 
conically produced, not depressed, its dorsal profile straight 
not concave, margins gently convex right up to tho acute 
apex, length nearly 2^ in length of head. Distance between 
isthmus and symphysis of lower jaw equal to distance from 
tip of snout to margin of upper jaw. Interorbital width equal 
to (slightly less in a small specimen) longitudinal diameter of 
eye, which is 1$ in length of snout and in length of bead. 
Lower suiface of bead scaly. Barbel 34-4 in diameter of 
eye. Gill-rakers 6. Teeth in villiforrn bjuida. Suboper¬ 
culum with a pointed (but not very narrow and acute) flap. 
First dorsal of 9-10 rays; second ray slender, 2 in length of 
head (it seems to be complete). Iuterdorsal space twice (or a 
little less) length of base of first dorsal. A. ca. 90. P. 18; 
l length of head. V. 7, outer ray equal to pectoral and reaching 
to vent. Each scale with 5 (in some scales 6 Or 7) subparallel 
rows of spinules on each side of a middle row on a strong keel ; 
scales on the sub- and supraorbital ridges with a strong median 
ridge, bearing strong spinules, with or without a flanking ridge 
on either side; 5 scales between first dorsal and lateral line. 
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Distance from vent to isthmus equal to distance fiom anterior 
niaigin of eye to hind margin of operculum. No scululesa 
fossa. Pyloric caeca 11. Up to 400 mm. 

Colour brown, fins and gill-membranes blackish. 

Off Cape Point, 400 fathoms. 

This species is closely allied to C. spinifer , G. & II., but 
distinguished by the shorter snout, greatei interdorsal space, 
fewer dorsal lays, and mpro numerous lows of spimiles on 
the scales. The ridges on the head appear to be as strongly 
spinose as in C. spinifer. 

Lionurus leonis, sp. n. 

Body not very abruptly nanowed behind first doisal and 
base ol anal. Depth about 7, length of head about G, in 
length of body (tip of tail lost). Depth 1$ in length of 
head. Eye (not orbit) subequal to snout and to interorbital 
width, 3£ in length of head. Snout blunt, lower surface 
scaly. Length ot upper jaw in length of bend. Baibel j 
diameter of eye. Mandibular teeth in a band slightly bioader 
than the band in Uppei jaw, the outer teeth of which are 
slightly enlarged. Gill-iakcrs 8. First doisal of 10 rays; 
second ray $ length of bead, with 16-18 set rations. 
P. 22-24, jj length of head. V. 9, § length of head, inserted 
at level ot fiist dorsal spine and behind base of pectoral. 
Scales: 6 rows of spinules on each scale; 12 between first 
dorsal and lateral line. Vent between bases of ventruls, 
with a small round scaleless fossa in front. Pyloric emea 
14-16. Up to (about) 300 mm. 

Colour (as preserved) brownish, gill-membranes dusky. 

Off Cape Point, 90-345 futboms. 

Lionurus Irevibarbatus, sp. n. 

Body not abruptly narrowed behind first dorsal and base of 
anal. Depth about 6, length of head about 5, in length of 
body. Eye subequal to suout, 1^ times iuterorbital width, 3$ in 
length of head. Snout bluntly conical. The apical tubercle 
of snout fairly prominent, lateral tubercles not prominent; 
lower surface scaleless. Length of upper jaw 3$ in length 
of head. Barbel 2J in eye. Teeth in villiform bands, the 
outer row in upper jaw enlarged. Gill-rakers 9. First dorsal 
of 13 rays ; second ray $ length of head,-with numerous serra¬ 
tions. P. 16, a little more than $ length of head. V. 11 ; 
2i in length of head, reaching to base of anal, inserted imme¬ 
diately beneath bases of pectoral rays and in advance of first 
doisal spine. About 10 rows of spinules on each scale; 6-7 
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scales between base of first dorsal and lateral line. Vent 
midway between bases of anal and ventrals. No (separate) 
acaleless fossa. Pyloric caeca ca. 30. Up to 260 mm. 

Colour brownish, violaceous over the abdomen; gill- 
membranes blackish, fins dusky. 

Off Cape Point, 300-950 fathoms. 

This species is very close to L. breviroetris 9 Alcock, but 
differs in the larger eye relatively to the snout, the absence of 
scales on the underside of snout, the shorter bai be I, fewer 
pectoial rays, and shorter second dorsal ray. 

It appeals to be a common species at considerable depths 
in the vicinity of Cape Point. 

Beryx longipinnie , sp. n. 

Depth 2J, length of head 3j, in length of body. Eye 
2J-2£ in length of head. Interoibital width f diameter of 
eye. A strong, horizontally projecting, backuardly cuived 
spine on preorbital, beating on its anterior margin a smaller 
accessory spine. A short sharp spine at end of nasal and 
one at hinder end of lower jaw. Supraorbital and intei- 
orbital ridges serrulate, each of the latter bearing a short 
stout spine above the anterior third of eye. Suprascapula, 
preopercle, and subopercle striate and serrate. Maxilla 
reaching to below posterior margin of pupil. D. IV. 18-19, 
fourth spine § length ot head, first ray elongate, filamentous, 
at least | depth of body. A. IV. 27. V. I. 10, elongate, 
fiist 3 or 4 lays extending to end of caudal, following lays 
becoming gradually shorter. P. 15, equal to length of head. 
Scales striate and denticulate, but usually with a smooth 
median longitudinal groove; 1. 1. 60-62, 1. tr. Up to 
360 mm. 

Colour silvery, with salmon- or coral-red tinge, which is 
deepest on back; fins pale salmon. 

Off Saldanha Bay and Natal coast, 200-300 fathoms 
(A. H. B ., 1922, and B\ W. BelUMarley , 1923), 

This species is closely allied to B . eplendene and B. deco- 
dactylu *, both of which are found in the Atlantic and off 
Japan. It is, however, at once distinguished by the spines 
on the snout, the elongate dorsal and ventral fins, ana the 
structure of the scales. Compete also AciinoUryx jugeatip 
Houle, 1924. 
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LYJI.— Tin* (iixlhda* of ('ey/on in the British Museum 
Colitctions . I>\ L. CllOPAUU. 

A hath Kit impmtant col U*ot ion of (iiyllidic from Ceylon, 
mostly collected by Mi. 15. 15. (Jitcii, lia* been went to me tor 
«tudy by the Biitish Museum. This collection is composed 
of sixty-one species, and must vei\ nearly include tbo total 
number ot Gr\ 11 ids to be found in Ceylon f. Tbit teen among 
these species art* nett, but veiy few oftliem must be considered 
as cliaraetei istie of the lamia ot the island. In fact, the fauna 
of Ceylon is that of peninsular India ; and, it a certain 
number of Ceylonese species have not been rccoided fiom 
the continent, most of them will veiv likely be found theio 
one day or other. Yet some interesting fonns seem to he 
cbaracteiistic of the Ceylonese fauna, especially the following 
ones ;—Pentaeentrus pulchellus , Jlomafoyryllus , Land re tv/, 
Lu:aropsis 7 Arachnomimus nietneri, Pavami.ripha . On tho 
other hand, this fauna looks evidently less lieh than the Indian 
one; although ceiiain Indian species may he found later on 
in Ceylon, it is very probable that the total number of 
CJry 1 lids will never teach more than about one-half of tho 
number of Indian species—this being quite in accordance 
with the general characteiiatics of insular fuutim. 

•f In the following list a few species, marked with a *, are not to bo 
found in tho collection before me, but have been recorded from Cuvion. 

Ann. if? Muy. N. Hist . JSer. 9. Vol. xv. 34 
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I have also made some synonymic notes on a few species 
which my friend Mr. Id. P. Uvarov, of the Imperial Bureau 
of Entomology, has had the kindness to compare with 
Walker's types. This compaiison allowed me to rectify a 
few synonymies, chiefly amon£ Nemohiinm and Trigonidiinse, 
and to complete some of Walker's descriptions. 


1. Tridactylus (horacicus , Guer. 

Peradeniya, Kandy. 

2. Tridactylus japotiicus, Haan. 

= T. riparius, Sauss. 

Sigiiiya, Peradeniya, Keshewa, Pundalu-Oya. 

This species is certainly Suussure's riparius . 

3. Tridactylus niyroceneus , Walk. 

Peradeniya, Ilaragam. 

Extremely close to the preceding, presenting the same 
shape of the median tibia*. 'Hie main difference seems to 
be the shape of the forehead, which is more narrow, the 
internal margins of the eyes being parallel in japonic ns, 
while in nigroivneus they are somewhat converging upwards. 
The coloration is the same in both species, and shows all 
possible variations in the shape, number, and disposition of 
the yellow spots. 


4. Tridactylus opacus y Walk. 

Peradeniya, Nawalapitiya. 

This is a very small species allied to T. pulex , Sauss.; it 
is of a dull blackish colour, with posterior femora showing a 
transverse yellow stripe extending to the anterior margin ; 
antennae rather thick, black, with eighth and ninth joints 
yellow ; pronotum dull black, wide, a little pubescent. 

5. Gryllotalpa a/ricana , Beauv. 

Kandy 


6. Parantinobiut pictus } Sauss. 


Peradeniya. 
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7. Pteronemobius hey deni tartarua, Sauss. 

= gravelyi , Cliopurd, 1024, ltec. lud. Mus. xxvi. p. 183. 

Yatiyanlota, Mutale. 

Alter careful comparison between numerous examples of 
P. tartarua from Turkestan andP. gruvelt/i from India, I am 
convinced that the minute features upon which this lust 
species was bused are purely individual variations. 

8. Pteronemobius hcydeni ceylonicus , Sauss. 

Two males from the British Museum Collection without 
precise locality. 

This insect seems to he a pale variety of P. hey deni, Fisch.; 
ono of the males referred to shows a speculum belonging to 
the second type of de Saussure, the other to the first type ; 
both have the internal cords united up to the middle. 

9. Pteronemobius vagus, Walk. 

Peradeniya. 

The male of this species differs from that of 1 \ tartarus 
only in the larger size, but the female shows a quite different 
ovipositor! this being louger and straighter (length of ovi¬ 
positor: tartarua 6*2 mtn., vagus 8*5 mm.). 

10. Pteronemobiua taprobanenaia , Walk. 

= Enropteru taterali a. Walk. (J ). 

= Nemobiusjavanus, Sauss. 

Peradeniya, Trincomaloe. 

11. Pteronemobiua taprobanenaia infrmalis, Sauss. 

Peradeniya, llakgala, Colombo. 

This is simply the micropterous condition of the preceding. 

12. Pteronemobiua alboater f Walk. 

m Nemobius histrio , Sauss. 

No exact locality. 

13. Pteronemobiua csikti y Bol. 

Trincomalee ; Peradeniya (at light). 

This species is very similar to the preceding, of which it 

34* 
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offers the size and the type of coloration; it differs from it in 
having tire fourth and filth joints of maxillary palpi testa¬ 
ceous, brownish at apex, the lateral lobes of pronotum partly 
rufo-testaceous, the posterior femora marked with brown at 
base ; in the female the ovipositor is longer and more strongly 
denticulate at apex (fig. 1), and the posterior tibho show four 
internal spines, while in alboater there are three only. 


/ 4. 



Fig. 1 . — Pteronemabiu * catkii , Pol. Apex of ovipositor. 

Fig. 2.— Anuropryllus tenellus, Walk. Ventral view of apex of abdomen 
of female. 

Fig. 3.— Gryllua pallipn, Bp. n. Dorsal view of female. 

Fig. 4.— Gryllus palhpet, ap. n. Apex of ovipositor of female. 


14. Gymnogryllus humeralis ; Walk. 

Kandy, Peradeniya, Chilaw. 

15. Gymnogryllus erythrocephalus , F. 

Peradeniya. 

16. Anurogryllus Uriellus, Walk. 

Peradeniya, 1 $. 

This most interesting insect has been compared by 
Mr. Uvarov with Walker f s type, which is also a female, and* 
which presents exactly the same features. The shape of the 
abdominal end sliows that the species cannot be left in |ho 
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genus Gryllus, and must be removed to Anurogryllus , which 
was known only as an American genus. 

From the study of the specimen before me, 1 can add the 
following details to Walker’s description :— 

? . Dark rufous-brown, head shining, pitch-brown, without 
any pattern; face testaceous; ocelli yellow, disposed in a 
triangle. Pronotum rufous-brown, marked with yellow at 
the anterior angle of the lateral lobes, these latter quadran¬ 
gular# Abdomen brown above, yellowish beneath ; eighth 
sternite longer than the preceding, subgenital plate small, 
somewhat truncate at apex. Ovipositor quite abortive, 
forming only a very short furcate process, scarcely exceeding 
the subgenital plate (fig. 2). Legs rufous, the anterior tibiae 
showing an oblong external tympanum, no internal one. 
Posterior legs wanting. Elytra extending to the apex of 
abdomen, dark brown ; dorsal field presenting nine little, 
distant, almost longitudinal veins, the first five free, the sixth 
from base of the discoidal, a little sinuate before the middle, 
the ether three as branches of the discoidal vein ; transverse 
veinlets rather distant and irregular; lateral field somewhat 
lighter-coloured, with four parallel veins besides the media¬ 
stinal, which is plain. 

Length of body 14 mm.; length with wings 21*5 nun. ; 
pronotum 3 mm. ; elytra 8*5 mm. 

17. Achtta bimaculata , De Geer. 

Knudy, Maha, Illupalama. 


18. Gryltue conjtrmatus , Walk. 

an Qryllm consobrintut, Sauas. 

Colombo, Paradeniya, Eppawela. 

19. Gryllue mitratus, Burm. 
Kandy, Diyalawa, Peradeniya. 

20. Gryllus teetaceus , Walk# 
Kandy, Patalpm, Eemdeuiya. 

21. Gryllue coneperaue, Schaura# 
No exact locality# 
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22. Gryllus quadristrigatus , Sauss. 

Diyatalawa, Siginiya. 

23. *Gryllus supplicant, Walk. 

Recoided by Walker. 

24. * Gryllus angustulus, Walk. 

Recorded by Walker. 

25. Gryllus pallipes, 8p. ». 

Type. 1 $ , Peradeniya, iii. 07. 

? (fig. 3). Size rathei small, almost black, with legs testa¬ 
ceous. Occiput and forehead rounded, wholly black; face a 
little flattened, brown. Pionotum slightly enlarged ante¬ 
riorly, with both antmior and posterior margins straight. 
Anterior tibia* piesentmg a large oval external tympanum 
and a very small iound internal one; posterior tibiae with 
five spines on each margin. Elytra extending to the apex of 
abdomen, presenting six rather irregular and distant veins, 
the fourth being a branch of the third, the fifth and sixth 
emerging from the discoidal very near the apex; lateral 
field presenting three separate veins and three blanches of 
the mediastinal, all of them parallel and regularly distant. 
Wings very long. Ovipositor rather long, slender, with 
apical valves very narrow and acute (fig. 4). 

Length of body 11 mm.; length with wings 19 mm.; 
pronotum 3 mm.; posterior femora 7*5 mm. ; posterior 
tibiae 5*5 mm .; elytra 6 mm.; ovipositor 8 mm. 

26. * Gryllus berthellus } Sauss. 

m Oryllodes berthslhu , Sauna. 

Recorded from Ceylon by W. F. Kirby. 

Although the absence of a tympanum at the internal face 
of anterior tibiae may be of some importance, it cannot be 
considered as a generic character when absolutely isolated. 
As such is the case with the present species, I consider that it 
must be removed to the genus Gryllus . 

27. Itaropsis (gen. nov.) pas mceps. Walk* 

Kandy, Peradeniya, Ratuapura. 
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I think it necessary to erect for Gtyllus parvieeps of 
Walker the new genus Itaropsia, characterized as follows:— 
Pronotum very much narrowed in front; head very 
snmll ; elytra ample, giving to the insect the habitus of 
Kuueopterinse, speculum wide, apical field short, with irregular 
sectors; two oblique veins; lateral field high, with media* 
stinal vein sinuate at apex and bearing a widely separated 
branch ; six pi ml lei sinuate veins. 

? unknown. 

Gryllodes microeephalus , Bol., certainly belongs to this 
genus. 


28. Gryllodes sigillatus , Walk. 

Batticaloa, Galle. 

29. * Gryllodes falconneli\ Sauss. 

Recorded by W. F. Kirby. 

30. Grylladett greeni , sp. n. 

Types , 1^,1? (E. E. Green , no exact locality). 

Testaceous, variegated with brown as in G . sigi Hat us and 
showing a similar pattern. Head a little wider than the 
pronotum in front, with forehead flattened, sloping, brown, 
with a somewhat obliterated yellowish band on the vertex. 
Palpi pale testaceous, the fifth joint of maxillary ones a little 
widened at apex, a little longer than the fourth. 

Pronotum slightly narrowing forwards, with anterior 
margin a little concave, posterior margin convex; lateial 
lobes rather strongly oblique backwards, ^heir anterior angle 
somewhat projecting outwards, black, with a yellow spot in 
the anterior angle ; dink depressed, adorned with a rather * 
wide blackish band along the posterior margin and two large 
brown lateral spots ; anterior margin partly darkened. 

Abdomen brownish above, yellowish beneath. Cerci long. 

Legs testaceous, mottled with brown. Anterior femora 
presenting two lateral brown spots, especially well defined on 
the external face; tibisa with a rather large external tym¬ 
panum; tarsi long. Intermediate femora with three brown 
spots at their internal face. Posterior femora spotted with 
brown above and presenting numerous narrow brown stripes 
at their external face; tibiae armed with five internal and six 
external spines; supero-external spur shorter than the last 
•pine, median spur twice as long as inferior one, medio- 
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internal spur a little longer than superior one. Metatarsus 
long, with five external and four internal denticles. 

c? (fig* 5). Elytra extending to the apex of abdomen, a 
little narrowing towards the apex; speculum as long us wide, 
presenting two large posterior colls ; a veinlet from the first 
chord to the angle of speculum ; two oblique veins ; apical 
field long, presenting a wide irregular reticulation ; lateral 


Fi*. r> 



(Jryllode* grccni , sp. n. 


field testaceous, translucid, witli four parallel veins, somewhat 
diverging from the mediastinal vein, which is furcate at apex. 
Wings very long. 

$ . Elytra and wings ns well developed as in male; dorsal 
field of elytron presenting three free veins and three branches 
of the diseoidal, all of them almost longitudinal and regularly 
distant; transverse vcinlets numerous towards the base of 
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elytron only, forming on the disk and near the apex a very 
wide and irregular reticulation. Ovipositor long, straight, 
with small lanceolate apical valves. 

Length of body 12 mm.; length with wings 21*5 mm.; 
pronotum 2*5 mm. ; posteiior femora 9 mm.; posterior tibiae 
8 nun.; elytra 9 mm.; ovipositor 12 mm. 

Very similar to Scapvipedus fuscoirroratm , Bol., which 
should Hither be placed in the genus (in/l/odesj as it is the 
forehead and not the face which is a little flattened in this 
species, it differs from O . greeni in the apical field of elytra 
of male being almost absent and the elytra of female much 
shoiter. 


31. Nemobiodes beviceps, sp. n. 

Type. 1 $ (E. E. Green, no exact locality). 

. Size rather small, tawny biown, head black, shining, 
without any markings. Head scarcely wider than pronotum 
in front, occiput rounded, forehead a little sloping, frontal 
rostrum wide ; face brown, shining ; palpi light brown, the 
last joint of maxillaiy palpi equalling the fourth, slightly 
expanded at apex. Eyes rounded ; ocelli small, yellow, 
disposed in a triangle. 

Pionotuin brownish, very pubescent, marked with yellow 
along the humeral edge, with anterior and posterior margins 
straight; lateral lobes dark brown, with inferior margin 
slightly ascending backwards, posterior angle marked with 
yellowish. Abdomen rufous-brown. 

Legs concoloroU'*, a little spotted with brown. Anterior 
tibia* slightly compressed, provided at the external face only 
with a small oval tympanum ; metatarsus short. Intel- 
mediate tibia* and metatarsi a little longer than the anterior 
ones. Posterior femora rather shoit, mat bled with brown at 
their external face; tibiaa aimed with five spines on each 
mat gin ; infero-extcrnal spur longer than the internal one, 
intermediate more than twice as long as the inferior, superior 
a little longer than the inferior, equalling the last spine; 
Hupero-intenial spur a little shorter than the intermediate. 
Metatarsus presenting five denticles on each margin. 

- Elytra leaving the two last abdominal tergites free, 
rounded at apex; speculum very wide, with antero-internal 
margin very long; diagonal vein rather long, the two internal 
chords united at base, parallel, sending off a branch near the 
anterior angle of speculum and another one to the internal 
angle ; four oblique veins; apical field very much reduced; 
lateral field black in its upper part, whitish inferiorly, with 
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five rather regularly distant free veins, and the mediastinal 
one furcate at apex. 

Length of body 12 mm. ; pronotnm 2*1 mm.; poaterior 
femora 7*5 mra.; posterior tibias 4*5 mm. ; elytra 6 mm. 

32. Nemobiodts nigrocephalus, sp. n. 

Type. 1 Peradeniya, vi. 05. 

(f (fig* 6)* Small, tawny, with head black, shining. Head 
as large as pronotum in front; occiput and forehead much 


Fig. 6. 



NemubioJu mgrocephalut, sp. n. 


rounded, shining ; frontal rostrum wide ; face rufous-brown, 
shining. Palpi brown, the maxillary ones with fifth joint 
equalling the fourth, slightly enlarged and truncate at apex. 
Eyes rounded ; ocelli small, yellow. 

Pronotum yellowish brown, with two large rufous impres¬ 
sions and a few small brown spots on the disk ; anterior and 
posterior margins straight; lateral lobes with inferior margin 
almost straight, blackish, a little paler forwards, very dark 
and a little wining backwards. Abdomen rufbus-brown. 
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Legs concolorous, spotted with brown. Anterior tibiae 
presenting a large oval external tympanum. Posterior femora 
rather thick, banded with brown at their external face; tibiae 
armed with five spines on each margin ; apical spurs as in the 
preceding species ; metatarsus rather long, armed with six to 
seven denticles on each margin. 

Elytia extending to the apex of abdomen, blackish, with 
veins yellowish, chiefly at apex and near the internal margin; 
speculum transverse, with antero-external margin long; 
diagonal vein long, a little curved ; three chords, the two 
external of which are much curved and approximate, sending 
two branches to the speculum, one to tne anterior angle, 
another to the middle of internal margin ; three oblique veins ; 
apical field very much reduced; lateral field almost black, 
with four parallel veins. 

Length of body 7*2 mm.; pronotum 1*6 mm.; posterior 
femora 5 mm.; posterior tibiae 3*6 mm. ; elytra 4*5 mm. 

This species is very much like the preceding, but smaller, 
and its elytral venation is rather different. 

These two species are somewhat different from the typical 
species of the genus (JV. f*at\ Chop.), presenting a better- 
defined speculum in the male elytia. The genus Nemobiodes 
must be extended to include the small species of Gryllodes 
with rounded head and feebly shortened elytra, showing a 
very much reduced apical field. 

33. Cophogryllus martini , BoL 

Sigiriya. 

This interesting little species (fig. 7) has been described by 
Bolivar from continental India: Trichinopoly. 

34. Soapripedus mandibularis , Sauss. 

Peradeniya, 

85. Loxoblemmus equestrie, Sauss. 

Peradeniya, 

86, *SUphobUmmu* Humber tiellus , Sauss. 

Becorded from the mountains of Ceylon by Saussure, 
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Fig. 7. 



Cophoyryllui§ martini, Hoi. 


. 37. Landreva clara } Walk. 

Peradeniya, Galla. 

A few details tnay be added to Walker’s short description 
of this species • 

Large fiize, rufous-brown, a little depressed, shining, but 
with a fine, silky, and rather abundant pubescence. Head 
wide, particulaily in the male ; frontal rostrum short, flat, 
finely shagreened; fifth joint of maxillary palpi triangular. 
Pronotum transverse, a little widened in front. Abdomen 
wide, a little depressed. Legs short and strong ; anterior 
tibia* tymnanate at their external face. Posterior femora 
thick, darkened at apex ; posterior tibiae strong, armed with 
four spines on each superior margin and eight internal, ten 
external denticles at base; supero-external and infero-external 
spurs rather short, intermediate about twice as long, the 
superior one like the last spine ; infero-internal spnr shorter 
than the external, intermediate and superior ones long, sub¬ 
equal, pubescent. 
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<? (fig. 8). Elytra extending to the middle of fourth abdo¬ 
minal tergibe, rounded at apex and at the internal margin ; 
speculum transverse, small ; diagonal vein long, very 
obliquely directed ; three chords, the two internal of which 
are curved, sending a branch to the speculum ; seven oblique 
veins, among which are two long ones, separated from the 
other five, which are short ; aual vein very sinuate ; apical 
field very much reduced, 

5 (fig. 10). Elytra very short, lateral, presenting few 
straight veins. Ovipositor rather long, straight, with apical 
valves lanceolate, the inferior much shorter than the superior 
one (fig. 9). 


<r 



Landreva clara % Walk. 

Fig. 8.—Dornal view ot male. 

Fig. 9.-—Apex of ovipositor of female. 


Length of body 19 nun.; pronotum 3 mm.; posterior 
femora 12*5 mm.; posterior tibiae 8 mm.; ovipositor 12*5 mm. 


38. Landreva subaptera , sp. ti. 

Type . 1 ? , Namunnkula, 6600 feet (E. E. Green, 5. xi. 10). 

¥ (fig. 11). Slender, ferruginous-brown, shining. Head a 
little wider than pronotum, with frontal rostrum short, 
rounded; palpi testaceous, fifth joint of maxillary palpi 
strongly dilated at qpex. 

Pronotum transverse, strongly dilated anteriorly ; inferior 
margin of lateral lobes ascending backwards. Abdomen 
rather narrow and long. Oerci long. Ovipositor a little 
longer than the oerci, straight and slender, with apical valves 
lapceolate. 
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Legs rafclier strong, testnceous. Anterior tibiae tympanate 
at their external face, Posteiior femora moderately swollen ; 
tibiae armed with four spines on each margin and four denticles 
at base of external margin only ; infeiior spins rather long, 
subequal; supero-external spur somewhat transferred to the 
superior margin and a little shorter than the last spine, inter¬ 
mediate spur a little longer than the inferior one; supero- 



Fig. 10.— Lanirtva dara, Walk., $. 

Fig. 11.— Landreva subapitra, sp. n«, $, 

internal and intermediate spurs subequal in length, rather 
long, the intermediate one very pubescent. Metatarsus rather 
long, armed with two apical spurs and four denticles on eaeh 
margin. 

Elytra very small, lateral, presenting a few straight veins* 
Length of body 17 mm.; pronotum 2*5 mm.; posterior 
femora 10 mm.; posterior tibiee 7 mm.; ovipositor IS mm* 
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This species is very close to the preceding but more slender 
and with more feebly armed posterior tibiae. L. hemiptera> 
Bob, from India, seems still more closely allied to the present 
species, but is probably different, the ovipositor being much 
shorter. 


39. Myrmecophila dubia , Sauss. 

Peradeniya. 

The only female of this species in the collection shows 
exactly the characters of M. dubia in the shape of ovipositor 
and armature of posterior tibiae, but the pronotum is adorned 
with a daik transversal band. 



fig. 12 .—Liphoplut ceylonicu $, sp. n. Head and pronotum of female. 
Fig. 18.— Cycloptibidtn c*ylonicu$> sp. n. Head of male. 

Fig. 14.—Maxillary palpus of the same. 

Fig. 18.— Lutaropti* ferruainea^ Walk. Dorsal view of male. 

Fig. 16.—Elytron of female of the same. 

Fig. 17.—Apex of ovipositor of the same. 


40. Liphoplus ceylonicus , sp. n. 

Type . 1 ? , Peradeniya. 

$ (fig. 12). Medium sue, rufous covered with greyish 
scales. Head a little flattened, frontal rostrum slightly wider 
than the first joint of antennae, neatly furrowed in toe middle; 
facial protuberance projecting and almost vertically trun¬ 
cated. Maxillary palpi’ with fourth joint shorter than the 
third, rather strongly dilated, fifth equalling fourth in length 
funnel-shaped. Antenna? testaceous, with Drown rings. 
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Pronotum a little longer than wide, with anterior and 
posterior margins straight, feebly narrowing forwards; 
lateral lobes low, yellowish. 

Abdomen rufous, almost black near the apex. Cerci very 
long. Ovipositor shorter than the cerci, straight, witli apical 
valves weakly widened, the superior ones smooth, lanceolate, 
the inferior slightly crenulated. 

Legs testaceous, with brow mall scales. Anterior and inter¬ 
mediate femora rather thick, a little compressed ; tibia? rela¬ 
tively short, presenting two brownish rings, the anterior ones 
tympanate near the base ; tarsi rather short, the metatarsus 
a little thick, equalling the other two articles. Posterior 
femora rather thick, rufo-testaceous ; tihiae much shorter 
than the femora, finely serrulated ; apical spurs short, the 
intermediate of each side longer than the other two, particu¬ 
larly the internal one; metatarsus rather thick, denticulate. 

Length of body 8 nun.; pronotum 2 nun.; posterior 
femora 4*5 mm.; postalior tibiae 3 mm. ; cerci 6*5 mm. ; 
ovipositor 5 min. 

Very close to other species of the genus ; characterized by 
its rectangular pronotum, scarcely narrowing in fiont, and 
by the ovipositor, which is denticulate at apex beneath only. 

41. Cycloptiloides ceylonicus, sp. n. 

Type . 1 Peradeniya. 

<?. Small, rufous, with brown scales. Head as large as 
pronotum in front, a little flattened ; frontal rostrum very 
wide (fig. 13), forming a big rounded protuberance, neither 
furrowed in the middle nor separated from the forehead at 
base. Maxillary palpi with fourth joint slender, longer than 
the third, fifth triangular, not very wide, and obliquely 
truncated at apex (fig. 14). 

Pronotum very slightly narrowing in front, widely rounded 
posteriorly, its disk rather convex. 

Abdomen rufous; tenth tergite truncated and a little 
notched in the middle at apex ; inferior anul valves showing 
a process vertically erected along the superior one, not 
reaching up to its anterior margin. Subgeuital plate very 
large, rounded. Cerci rather long, brown. 

Legs rufous, the femora darkened at apex. Anterior tibiea 
provided near the base with a small round tympanum. 
Posterior tibiae a little curved, short, with yellowish apical 
spurs, the intermediate on each side longer than the other 
two, the superior ones subequal in length, the iufeio-iutcrnal 
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longer than the external. Metatarsi long, rather slender, 
armed with scarcely visible spitiules. 

Elytra completely hidden by the pronotum. 

Length of body 5 mm.; pronoturn 2*5 mm.; posterior 
femora 3 mm.; posterior tibiae 2’5 tnra. 

This species looks very much like (\ orient alia, drop., from 
Sumatra, but it differs from it in its rutous coloration, its legs 
a little longer, the frontal protuberance much more pro* 
jeeting, the lourtli joint of maxillary palpi more slender. 


42. Luzaropsis (gen. nov.) ferruginea , Walk. 

Lutara P ferruginea^ Walker. 

Kandy. 

Thin species has been placed by W. F. Kirby (Cat. Orth, 
ii. (1906) p. 89) m the subfamily Eneoptorinaj, genus Eurepa, 
but the second joint of tire tarsi is very small, not at all 
depressed, so that it must be removed to the Phalangopsiim*. 
I propose for it the new genus Lusaropsis, which is close to 
J'aragryllu* , Uuer., but the venutiou ot the male elytra is 
quite different. 

The description of Walker can be completed as follows:— 

£ (fig. 15). Medium size; ferruginous-brown vaiied 
with daik brown. Head globular, lather small, narrower 
than the pronotum in front; occiput adorned with six brown 
lines, uniting two by two anteriorly, the two of these lines 
which are near the middle forming a pattern which extends 
to the frontal rostrum, the latter being as wide as the first 
joint of anteunae, yellow at apex ; face brown, with the mouth- 

1 >arts and two spots above the clypeus yellow ; checks black, 
^alpi yellowish; third to fifth joints ot maxillary palpi u 
little darkened at apex, third and fourth subequal m length, 
filth very much diluted at apex, securiform. Antenna) 
brown with a few yellow rings. Eyes rather big, rounded; 
lateral ocelli round, rather large, at base of rostrum, anterior 
one oval, in the middle of the superior face of frontal rostrum. 

Pronotum wide, particularly in front, anterior and posterior 
margins straight ; disk rutous adorned with small brown 
spots ; lateral lobes black, with inferior margiu ascending 
backwards. 

Abdomen rufous with a silky pubescence ; tenth tergite 
rectangular, wide, presenting three brown spots at base. 
Subgenital plate rather large, rounded. Oerci long, rufous 
above, brown beneath. 

Ann . <£ Mag. N. Mat. Ser. 9. Vol . xv. 35 
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Legs rufo-tesfcncoons, a little mottled with brown. Anterior 
and intermediate tibia) presenting three brown rings, tlie 
anterior ones provided with a small round tympanum at 
internal face ; tarsi rather long, the metatarsus a little longer 
than the other joints together, ringed with brown. Posterior 
femom rutbus-brown, without any marking, with no apical 
filiform part. Tibia* armed with tour spines on each superior 
maigin, serrulate at base and between the spines, the number 
of denticles being 6, .‘1, 2, 0 on the external margin, 4, 1, 0 on 
the internal one ; supero-internal and intermediate spurs long, 
iiifcro-iutemal equalling tlie last spine ; supero-extei nal and 
infero-external short, equal, intermediate one about twice 
and a half as long. Metatarsus long, armed with two apical 
spurs, the internal ot which is much the longer, and six 
external, three internal denticles. 

E ytia extending to the middle of the fourth abdominal 
teigue, rounded at apex, with parallel margins, brown, with 
liumeial line and vt*ins yellowish ; discoidal, anal veins and 
chords lather neatly nmiked, the rest somewhat confused, 
formed of about ten longitudinal or a little oblique veins, 
ending in a loose apical ictieulation ; lateral field high and 
short, presenting a dark brown band along the mediastinal 
vein, and showing four plain, parallel, feebly curved veins. 

V . Head, pronotum, and legs as in the male. Sub- 
genital plate small, notched at apex. Ovipositor rather long, 
slender, with apical valves small, the superior ones strongly 
notched at their superior margin (fig. 17). 

Ehtra extending a little beyond the middle of fourth 
abdominal tergite, rounded at apex, with straight margins, 
slightly overlapping at the median line ; lateral field as in 
the male ; dorsal field with seven longitudinal, a little irre¬ 
gular veins, the fourth and fifth united a little before the 
apex, and an incomplete vein between the third and fourth; 
tiausverso vcinlets moderately numerous, irregular (fig. 1(5). 

Length ot body, <$ 14*5, $ 18 5 mm. ; pronotum, <£ #’5, 
$ 4 mm.; posterior femora, J LI, ? 15“5 mm.; elytra, 
S 4‘5, $ 5*5 mm.; ovipositor 13 5 mm. 


43. Arachnom'mus nietneri , Sau&s. 

Peradeniya. 

Loth sexes are absolutely similar in this species. The 
ovipositor of the female is long, straight, with upicul valves 
lanceolate, smooth, acute at apex. 
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44. (Ecanthus indicus , Sauss. 

Trincomalee, Peradeniya. 

tA 45. Pentacentrua pulchellua , Sauss. 

Maskeliya. 

The male of tin's species (fig. 18) is very much like the 
female ; it differs from it by its very big ocelli. The venation 
is almost the same, each elytron presenting in the dorsal field 


/<?• A9. 




Fig. 18.— ]*nttacentrufi pulrhettua, 8ftu#e., tf. 

Fig. 10.— Homalot/n/llus depresAus, sp. n. Apex of posterior tibia, ex¬ 
ternal face. 

Fig. 20.—Internal face of tko same. 

throe strong veins, but the second one is deviated at base, so 
that it almost touches the discoidal one ; between the second 
and third veins a very short incomplete vein forms a kind of 
basal ridge ; lateral field os in the female. 

46. Homalogryllu* (gen. nov.) depreasus y sp, n. 

Type. 1 <J, Trincomulec (E. E . Green, i. 1912). 

35* 
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$ (fig. 21). Medium size, testaceous-brown, somewhat 
depressed. Head a little wider than prouotum, depressed 
ubove ; frontal rostrum short, slightly sloping, as wide as first 
antennal joint, adorned with three small brown stiipes. Face 
exceedingly short, tiiangular, yellowish, with a small 
A-shaped brown figure on the frontal shield. Palpi testa¬ 
ceous, a little darkened at external face; maxillary palpi 
short, with fourth joint equalling third, a little dilated, fifth 


Fig. 21. 



Homahtp'yllus dtpresws, gen. et up. n. 


scarcely longer, forming an equilateral triangle. Eyes rather 
big but. slightly projecting, a little lengthened antero-poste- 
liorly; ocelli very small, the lateral ones at base of the 
rostrum near the eye, the anterior one near the apex, scarcely 
visible. Antenna* inserted very low, near the anterior angle 
of the eves, biownish with a few yellowish rings, their first 
joint rather laige, depressed. 

Prouotum flattened, wide, yellowish brown, anterior margin 
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straight, posterior one rather strongly sinuated ; lateral lobes 
low, a little darkened, with infeiior margin ascending back¬ 
wards, angles slightly rounded. 

Abdomen yellowish above and laterally, blackish beneath ; 
tenth tcrgite truncated; subgenital plate long, navicular. 
Gerci long, yellowish. 

Legs sliorr, yellowish, a little mottled with brown. Ante¬ 
rior femora rather dark ; tibiae presenting two rather undefined 
brown rings, their internal lace provided with a rather small 
oval tympanum; tarsi moderately long, the metatarsus 
equalling the other two articles, ringed with brown at base. 
Intermediate legs similar to the anterior ones, the tibiae a 
little compiessed. Posterior femora rather weakly ami regu¬ 
larly swollen, with no slender apical part. Tibia; very short, 
armed at apex with two or three ve»*y small spines, and pic- 
sentmg in tlieii hasal part about twelve denticles ; external 
spurs (fig. Ill) short, chiefly the superior one which is spme- 
like, the intermediate twice us long as the inferior ; two 
internal spins only (fig. 20), rather long, subequal. Meta¬ 
tarsus rather long, compressed, armed on each maigin with 
live or six denticles, its apical spurs very unequal; third 
joint t lender. 

Elytia rather narrow, pale brown, translucent, with the 
veins a little darker ; lateral field black, with four longitu¬ 
dinal veins, the first of which is very short ; dorsal field with 
tour longitudinal parallel veins, little distant one from the 
other ; transverse veinlets scarce, forming large, long, rather 
icgular aieolm. Wingsextending a little only beyond elytra. 

Length of the body 7 mm. ; length with wings 9 5 mm.; 
pronotum 1*5 mm.; elytra (J mm. ; posterior femora 5 mm.; 
poateiior tibine 3 mm. 

This spec ies forms the typo of the new genus Homalo- 
gryllus, which is near Pentactntrua , but depressed, with 
flattened head, pronotum, wide, depressed, wings extending 
only a little beyond elytia. Legs as in Pentacentrus . 
Elytra of male with very straight parallel veins, 

47. Triffonidium cicindeloides 9 Ramb. 

Recorded by Saussure. 

48. Triffonidium humbertianum, Sauss. 

Peradeniya, Ohilow. 

As it is now well established that neither the preaence nor 
absence of a tympanum on the anterior tibiae nor the length 
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of tlie wings can be considered of generic value, it is evident 
that the genera Trinonidium and Metioche must be separated 
by some othei clmiacters than those used till now. I leave 
in the genus Tiiyonidium tlie species piesenting numerous 
false veins between the elytral venation, with no transverse 
veinlets. I do not considei the oval shape of tlie elytra of 
ceitain species as chaiacteristic, as it is very likely simply 
coirelative of the apterous condition. Consequently I would 
be veiy much inclined to consider the present species as the 
winged condition of the widely distributed Triyonidium cicin- 
deloides , ltamb. 



Metioche unicolor , ap. n. 


49. Metioche unicolor , sp. n. 

Types. 1 <£ , Peiadeniya (E. E. Green , 1. xii. 10) ; 1 ? , 
Batavia (II . Kami/, 22. viii. 20) * (fig. 22). 

Rather nairow and long, testaceous-biown, a little pubes¬ 
cent. Foiebead sloping, light biown, with a very mcon- 
spicuoub light median line; face rufo-tesiaceous. l^alpi light 

* The typo-specimen of the female is in my collection. 
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brown, n little darkened on their external face, fourth joint a 
little shorter than third, filth rather short, triangular, tunnel- 
shaped at apex. Antenna? yellowish, with first joints not 
darkened. Ryes big, rounded. 

Pronotum slightly narrowing anteriorly, with anterior 
margin a little convex, posterior one sinuated ; disk brownish, 
a little lighter along the anterior and posterior margins, 
with a few setigerous spots near the latter; lateral lobes 
concolorous, with anterior angle rounded. 

Abdomen testaceous-brown. 

Legs concolorous, anterior and intermediate femora pre¬ 
senting only a very little marked brown ring near the apex ; 
anterior tibise provided with a large oval tympanum either 
side. 

S . Elytra light brown, a little pubescent ; dorsal field 
presenting four slightly oblique veins, the two first of which 
are curled, the fourth bifurcate ; discoidal vein fuieate quite 
near the base; transveise veinlets forming a somewhat 
irregular wide reticulation ; lateral field with four parallel 
veins, the second of which is very short. 

? . Elytra very similar to those of the male ; dorsal fit Id 
presenting four longitudinal parallel veins a little sinuated at 
base, the fourth furcate near the apex. Ovipositor i at her 
long, with apical valves forming not quite half the total 
length. 

Length of body 6*5 nun. ; length with wings 10*5 nun. ; 
elytra 5 mm.; posterior femora f> mm. ; ovipositor 2*1) mm. 

f have seen only mncropterous specimens of this species, 
which has very much the geneial aspect and colour of Amn- 
aurgun fu/rus, Ur., but the neumtion of the elytra in the male 
is much more like that of the female, although somewhat 
variable ; the rather abundant pubescence is remarkable, and 
is also a character of Amasnrgua rather than of Metioche, 


50. Amusurgus < edcmcroidcs , Walk. 

= Amnaurym fulvu *, Ur. 

In his description of the genus Awtsurgus Brunner states 
that the posterior tibiiu are armed with four spines on each 
superior margin. This character would ho absolutely an 
exception among the Trigonidiimo; I have therefore asked 
Professor II. Gestro to have the kindness to oxamino for iua 
the type in the Genoa Museum, and the conclusion is that 
Amusurgu8, as well as the other Trigonidiinm, presents three 
spines only on each side of the posterior tibia*. 
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I find that Walkei's Eneoptera otdemeroides (fig. 23) pre¬ 
sents all the features of A.fulvua, Br., and I do not hesitate to 
consider both species as synonyms. The male only shows 
interesting genetic characters ; in the female the elytial veins 
aie five in number, quite longitudinal, equidistant, in the 
dorsal field ; transverse veinlets are scarce except near the 
apex ; lateral field presenting in both sexes tlnee veins and 
the mediastinal, the second one being very short. 


Fig. 23. 



Amusuryus cedetner aides, Walk. 


51. Paranaxiplia (gen. nov.) ornatipes, sp. n. 

r Jypes. 1 <d\ 1 ? , Kandy (E. E. Green , vi. 1910). 

<? (fig.24). Medium size,testaceous, varied wifhdaik brown, 
rather pubescent. Head a little flattened, with round projecting 
eyes ; face brown, shining. Maxillary palpi testaceous, with 
third and fourth joints mottled with brown at base, fifth wide, 
ti i angular, a little shorter than fourth. Antennae yellowish, 
with first and second joints brown, and a few brownish rings. 
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Pionotum slightly narrowing forwards, with median line 
fun owed, posteiior margin subangular ; disk light brown, 
uith u few small dark spots along the posterior margin and a 
narrow yellowish Htiipe on the shoulders ; lateial lobes brown, 
with anteilor angle much rounded. 

Abdomen biowaish. Cerci yellowish, daikened at base. 


Fig. 24. 



Genitalia in the shape of a denticulate liornlet with slightly 
projecting angles. 

Legs pubescent. Antei ior femora dark brown with whitish 
apex ; tihin and tarsi yellowish, the tibiae with a tympanum 
on each side. Intermediate femora brown from base to the 
second third, presenting befoie the apex a brown ring ; tibiae 
with two small brown spots. Posterior femora rather long 
and slender, testaceous, with a brown irregular stripe near the 
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middle and a brown ling towards tlie apex; tibiae presenting 
two small brown spots near the base, a ring about the middle 
and the apex of the same colour; internal spurs wholly 
brown, internal ones with apical half darkened ; tarsi brown. 

Elytra brownish, wifli veins a little lighter ; speculum 
narrow, lengthened ; diagonal vein almost straight, long ; 
chords parallel, nearly straight ; several veinlets between 
the chords and between these and the speculum ; one oblique 
vein ending on the speculum ; apical aiea tunning large 
irregular cells ; lateral field brown, with four veins, the first 
of which is a little sinuated, the other ones straight, paiallel. 
Wings long. 

? . Same general shape and colour as the male. Elytra 
with dorsal field presenting four regulaily distant, almost 
straight veins, the first one ending on the suture near the 
apical fourth, the third furcate at about the same place. 

Ovipositor rather long, with apical valves occupying a 
little less than half the total length, somewhat wider in their 
basal part, their edges finely denticulate. 

Length of body 7 mm.; length with wings 11*5 mm. ; 
posterior femora 5 mm. ; elytra 5 nun. ; ovipositor 3 mm. 

This species is very easy to distinguish by its coloration. 
The male elytra show a remarkable venation, which is the 
main feature of the new genus Paranaxipha. This genus is 
placed between Amnnitrousnnd Anaxipha, the male tambouiino 
being more differentiated than in the former, but less so than 
in the latter. 

52. Anaxipha longipennis , Sauss. 

Peradeniya, Yatiyantota. 

This species seems very widely scattered in the Oiientnl 
Region ; it is very likely the macropterous condition of 
A. pusilla, Sauss. 

53. Anaxipha pubescens, sp. n. 

Type, 1 Peradeniya ( K . E, Green , 31. xii. 10). 

S (fig. 25;. Testaceous-brown,very pubescent. I lead a little 
depressed ; forehead slightly sloping, ending in a ro>trum as 
wide as first antennal joint ; face rufous. Palpi testaceous, 
the fifth joint of maxillary palpi short, triangular, the fourth 
a little shorter than third. Antenna* yellowish. Eyes 
ruther big and projecting, a little lengthened. 

Pronotum rufous, furnished with an abundant pubescence, 
its anterior and posterior margins almost straight; lateral 
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lobes with inferior margins slightly notched, anterior angle 
rounded. 

Abdomen testaceous-brown. Oerci long, yellow. 

Legs concolorous, very pubescent; anterior tibiae provided 
on either side with a largo oval tympanum. Posterior femora 
rather thick ; tibia? armed with three pairs of slender spines. 

Elytra pubescent, light brown with veins yellowish. 
Speculum very large, occupying more than half the elytron, 


Fig. 25. 



rather narrow; diagonal vein very short, almost straight, 
lateral field with three veins, one of which is straight, the 
other two slightly sinuated. Wings long. 

Length of body 6*5 mm. ; length with wings 10 mm. ; 
posterior femora 5 mm.; elytra 5 3 mm. 

By tho shape of the oyes this species is somewhat related 
to Cyrtoxipha; it is remarkable by its abundant pubescence 
and the very large speculum of the elytra. 
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54. Homrvocripha h/coides, Walk. 

as TTonuvoripha hstrio , Sauss. (micropteroud 2). 

= Cyrtoxxphu rU&cnm, Saties. (tnacroptarous c?)« 

Kandy, Peradeniya, Pundalu-Oya. 

The iiinei-side tympanum of anterior tibia? is sometimes 
obliterated in the miciopterous conrlition. The difference 
between the genera Anaripha and llomcroxipha lies in the 
shape of the pronotum, which is much narrowed and rounded 
anterioily in the latter, and in the venation of the female 
elytia, which piesent false veins between the piincipal ones. 


Fig. 20. 



55. Cyrtoxipha preeni, sp. n. 

Type. 1 $ , Peradeniyn ( E . E . Green, 2. vi. 10). 

? (fig. 20). Small size; long, yellow. Head a little wider 
than pi o not uni ; fpreheud flattened, oblique, loatium uiutow. 
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Maxillary palpi with fifth joint shorter than fourth, widened 
and circular at apex. Antennae yellow. Eyes lengthened, 
slightly projecting. 

Pronotum a little wider than long, with anterior margin 
slightly concave, posterior one sinuuted; lateral lobes with 
interior margin lounded. 

Abdomen yellowish brown ; subgenital plate rather large, 
notched. Cerci yellow. Ovipositor with apical valves 
occupying nearly half the total length, the superior ones 
presenting two rows of five to six rather strong denticles near 
the apex, the inferior ones with a finely denticulated ridge 
from base to the apical part. 

Legs concolorous, the anterior tibia* rather strongly dilated 
at base and presenting on either side a large oval drum. 

Elytra yellow, rather pubescent, parallel, extending almost 
to the apex of abdomen ; dorsal field presenting five parallel 
veins, the three internal of which are curled on each other, 
the fourth furcate a little befoie the apex ; transverse veinlets 
scarco and feebly visible ; left elytron with internal part 
covered by the right one wholly transparent : lateral field 
presenting two short curved veins and two long straight ones 
almost parallel with the mediastinal vein. Wingsextending 
very little beyond the elytra. 

Length of body 6*5 mm.; length with wings 10*5 mm.; 
posterior femora4*8 mm.; elytra6*5 nun.; ovipositor 2*5 mm. 

This species looks very much like C. gundlacht, Sauss., 
from Central America, type of the genus ; it differs from it 
by the pubescence of the elytra, with less visible veins, the 
first of which is curled on the second farther from the apex. 

*56. Madasumma pnecipua^ Walk. 

Recorded by Walker. 

*57. Madasumma varipennis, Walk. 

Recorded by Walker. 

58. Madasumma marginipennis, Gutir. 

Peradeniya, Wellawaya (figs. 27 a, 28, 30). 

59. Madasumma gre$hi\ sp. n. 

Types . 1 <J, Kandy (E. E. Greeny v. 1910); 1 ? , same 
locality, v. 1909 (figs. 27 />, 29, 31). 

S. Medium size; testaceous-brown! with yellow spots 
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along the elytral edge. Head small, round ; occiput adorned 
with two small brown stripes by the side of the eyes ; frontal 
rostrum wide, flat, bordered; ocelli rather big and close, 
disposed on a curved line, the anterior one at base of the 
rostrum in a small depression ; face yellow. Maxillary palpi 
with fourth joint a little shorter than third, fifth scarcely 
longer than fourth, a little widened and rounded at apex. 

lVonotum slightly narrowing in front, with anterior and 
posterior margins almost straight; disk a little flattened, 



Fig. 27.—Right elytron of («) Madasumma marginipennie , Sauas., aud 
\b) M.greenij §p. n. 

Fig. 28.—Male genitalia of it/, marginipennis . 

Fig. 2tt.—Male genitalia of M. gremi. 

Fig, 30.—Apex of ovipositor of M . marginipennis. 

Fig. 31.—Apex of ovipositor of M, gremi, 


mottled with brown; lateral lobes of the same colour as the 
disk, with inferior margin feebly convex. 

Abdomen yellowish; subgenital plate rather short, wide, 
ending iu a triangle, furrowed in the middle of its apical 
part. 

Legs rufous, mottled with brown. Anterior tibiae a little 
dilated at base, with external drum oval, internal one narrow, 
long, partly covered by the anterior margin of the foramen. 
Posterior tibice armed with five spines on each margin. 

Elytra rather wide, slightly pubescent, testaceous-brown, 
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with a few small yellow spots along the edge and a larger 
one beneath the speculum; speculum as wide as long ; 
diagonal vein a little curved ; first chord united to the 
speculum by two veinlcts ; seven oblique veins, three of which 
are long, parallel, two very much curved, and two almost 
straight; apical field presenting four discoidal sectors and a 
wide tpeculation ; mediastinal vein with fourteen to fifteen 
paralhd close branches. Wings extending a little beyond 
the apex of elytra. 

$ . Head, pronotum, and legs as in the male. Subgenital 
plate rather large, notched at apex. Ovipositor long, straight, 
its apical valves narrow, with ahagreened surface, the granu¬ 
lations forming undulated stripes; infeiior margin of the 
supplier valves presenting a few rounded teeth and a big 
ridge near the apex. 

Elytra testaceous, with a few yellow spots on the edge, 
pubescent, rather wide ; disk presenting eight veins, of which 
the four basal ones only uie very distinct, the others being 
partly lost in a wide irregular reticulation. 

Length of body 18*5 mm.; length with wings, £ 26*5, 
$ 29 mm. ; pronotum 3*8 rum. ; elytra, £ 18, J 20*5 mm.; 
posfeiior femora, J 125, ? 14 5 mm. ; ovipositor 19 nun. 

This species is very close to M. margin ipennis , Guer., but 
the elytra ure wider (fig. 27, a, h), with mediastinal vein 
bearing more branches (six to seven only in vnarginipennis ). 
In the male of marginipennh the speculum is slightly longer 
thun wide, the oblique veins are disposed as 2 +1+4; in the 
female the veins are much more distinct and the veinleta 
moie regular, forming large, almost square areolre; the 
ovipositor is also shorter (14 inm.), with apical valves strongly 
denticulated along their inferior margin, the inferior ones 
presenting three long teeth (figs. 30, 31). The male genitalia 
of both species are quite different (figs. 28, 29). 

60. Euscyrtus concinnus , Haau. 

Pemdeniya, Kaudy, Ambalagoda. 

61. Euscyrtus necydaloides y Walk. 

Pemdeniya. 

This species is not a Patiscus as W. F. Kirby thought, 
but a true Euscyrtus of the crassiceps group, with rather 
short posterior femora and very long ovipositor. It seems 
very close to E. meem, Boh, but tho latter has a still longer 
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ovipositor and not quite so short posterior femora. Walker’s 
description requires the following completion :— 

Rather large, testaceous. Head a little wider than the 
pronotum, slightly flattened; frontal rostrum rather nariow, 
with paialh l margins ; anterior ocellus at some distance from 
the apex. Eyes projecting, rounded. Maxillary palpi with 
fourth joint a little shorter than third, fifth rather small, 
with anterior mat gin convex, tiuncated at apex. 

Pronotum with anterior margin slightly convex, posterior 
one a little sinuated ; disk somewhat flattened. 

Abdomen yellowish brown ; subgemtal plate rather large, 
almost flat. Ovipositor very long, flattened, almost straight, 
only slightly curved upwards near the apex, which is not very 
acute. 

Legs rufous, rather short. Anterior and intermediate femora 
rather strongly swollen ; anterior tibia* slightly enlarged at 
base, with two large oval drums. Posterior tibue armed with 
seven external and nine internal spines, which are blackish 
at top. 

Elytra testaceous, extending almost to the apex of abdomen ; 
dorsal field with six oblique veins, two of which emerge from 
the discoidal; transverse veinlets scarce, forming large some¬ 
what irregular areolae; lateral field with two free veins imd 
the mediastinal hearing one branch ; humeral vein fuicate in 
its posteiior half. Wings somewhat longer than the elytra. 

Length of body 13’5 mm. ; length with wings 18 mm.; 
pronotum 2 mm.; posteiior femora 10 nun. ; elytra 9 mm. ; 
ovipositor 17*5 mm. 

j 


LVI1I.— On the Third Collection of Spiders captured by 
Mr . C. S* Elton in Spitsbergen. Results of the Oxford 
University Arctic Expedition , 1924. By A. Randell 
Jackson. 

In October 1924 Mr. C. S. Elton sent me another collection 
of Spitsbergen spiders for identification. This is the third 
I have had from him altogether. Six species were repre¬ 
sented, one of them— Coryphceus holmgreni —being new to 
Spitsbergen, the nearest previous record being Bear Island, 
for which up to now it is the only species of spider known. 
The following are the localities for the species taken by the 
1924 expedition - 

Lepfypkantes sobriue , Thor. 

Liefde Bay, Green Harbour. 
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I Wait a glacialis, Thor. 

Deer Bay Inland. Tlnee females. 

Covyphcem holmgreni f Thor. 

Green Harbour. Two females. 

Tgphochrestus spelsbergensis , Thor. 

Liefde Bay, Green Harbour. 

In the previous collections this has been the most abundant 
species, but this time more examples of the next were 
obtained. 


Erigone psychrophila , Thor. 

A number of specimens, all from Liefdc Bay. 

Erigone arctica, White. 

Three males and two females from Deer Bay Island; one 
somewhat douhttul female from Given ilarboui. 

All the Spitsbergen males I have seen of this species are 
of the typical foim. The var. maritima , Kulcz., has not 
yet been tound. 

Altogether ten species of spiders are now known to inhabit 
Spitsbergen. Those not taken by the last expedition are 
Micaria eltonii 9 Jackson, Leptyphantts hyperborean , Strand, 
Micryphantes nignpes, Sim., and Erigone tirolensis , L. Koch; 
all but the second have been taken by previous Oxford 
Expeditions. 

The following ia the analysis of the specimens; T have 
included immature examples, with the exception of five, 
which are quite unrecognizable :— 


Moles. Femalei. Immature. Total. 


Erigone psychrophila , Thor. 

Lsptyphantee soorttw, Thor. 

Typhochrestus $i*fts?#ryfnsit } Thor. 

Erigone arctica y White. 

Hi lair a ylaciali* , Thor. 

13 

3 

22 

12 

15 

7 

50 

22 

2 

3 

7 

3 

5 

U 

3 

.. 

3 

.. 

3 

Coryphceu* holmyreni , Thor. 

• • 

2 

•. 

2 

Unrecognizable... 


* • 

5 

6 

Total. 

21 

4« 

32 

102 


Egg-sacs were found of E. psychrophila , Thor. 


Awn. <fc Mag . JV. Hist. Ser. 9. VoL xv. 36 
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LIX.— Some Notes on Pheretima anoraala, Mich ., and a 

related Species new to India and Burma . By G. E. Gates, 

Lecturer in Biology, Judson College, Rangoon, Burma. 

Michaelsen described Pheretima anomala (1907 and 1908) 
from eight specimens which were secured in the Botanical 
Gardens of Sibpur, Calcutta, and sent to him by the Indian 
Museum. The worm apparently has not been found since 
then, as there is nothing further concerning it in the litera¬ 
ture of the Indian Oligoclneta, It is therefore of interest to 
report its occurrence in Burma. The Rangoon forms may 
be described as follows :— 

External Characteristics . —The length of the mature speci¬ 
mens varies from 116 to 162 mm., but the large majority 
are from 126 to 146 mm. long. The diameter in segment 
xxiv. is 4 to 6 mm.—in most specimens 5 mm. Numbers of 
segments in twelve specimens ranged from 120 to 130. 
The living worms are reddish dorsally, deeper anterior to 
the clitellum, and with a marked greenish or purple irides¬ 
cence. The clitellum is brownish, and the worm is whitish 
ventrally. The preserved worms are reddish dorsally, tinged 
with grey posteriorly, with the colour confined to the region 
of the mid-dorsal line in the last third of the animal. The 
clitellum is yellowish, greyish, or greyish yellow. 

In almost all the specimens the buccal cavity is extruded, 
so that it is difficult to make out the prostomium, but it 
may be considered as epilobous ca. Secondary furrows 
occur on segments vii. to xiii. just anterior and posterior 
to the setal circles. The most anterior and posterior annuli 
of a segment occasionally have tertiary furrows. 

The first dorsal pore is in 12/13, and is smaller than the 
succeeding pore in 13/14. 

The setae begin on ii. The setal circles have no dorsal or 
ventral break, zz being often slightly smaller thau yz . The 
set® are very closely set ventrally, more widely separated 
dorsally. On the ventral part of segment xvi. there is 
always a short row of set®, the number varying from 12 to 
23, but in the majority of cases being 20 . 

The clitellum is ring-shaped, xiv.-xvi. ( 3 ). Dorsal pores 
are rarely present. In a few cases the clitellum is not 
complete ventrally behind the row of setae on xvi. 

There are no spermathecal apertures. The female pore is 
in the usual position on xiv., easily visible. The male pores 
are in the setal circle on xx. separated by 16-18 set®, 
generally the smaller number. The appearance of this 
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region varies. There may be simply a large aperture in the 
body*wall between flat puckered lips; or the lips may be 
pushed outward into a slight cone, inside of which is a 
round, smooth, glistening papilla with a minute pore at its 
centre; or the lips may be pushed still further outwards as 
an erect cylindrical tube with a smoo h glisteniug porophore 
projecting very slightly from the end. The smoothness of 
the porophore contrasts sharply with the wrinkled outer 
surface of the body-wall tube. Although these papillae are 
confined to the region of the Betal circle, the iutersegmeutal 
furrows 19/20 and 20/21 are often bent slightly forward and 
backward in front of and behind them. 

Segments xvii.-xix. and xxi.-xxiv. inclusive may have 
similar but slightly smaller and more widely-separated 
papillae, also in the setal circle The number of the setae 
between such papilla 4 varies from 17 to 21, but is usually 20. 
All stages pf projection of these papillae also occur, or there 
may be large openings with puckered lips similar to those 
often found on xx. A fiue needle or scalpel can be inserted 
betwecu the porophore and the projection of the body-wall 
in any segment on which the erect state of the papilla 4 
occurs 

Michaelsen stated ( 3 , p. 190), “As a rule there are four 
pairs of such copulatury papillae on the 18th, 19th, 21st, 
and 22nd segments/’ A table is given below showing the 
occurrence of these papillae in the Rangoon worms. The 
numbers are inclusive and segment xx. is included, as these 
papillae appear the same as those on the other segments. If 
the segment number only is given, a pair of papillae is 
present. “Right” or “ lett ” indicates that only the par¬ 
ticular papilla noted is present on the segment mentioned : 
€.(/., left xvii.-right xxin. means xvii.-xxii. on the left side 
and xviii.-xxiii. on the right. Different stages of projection 
of the papillae are not noted. 

Table A. 


Number of 

Segments. Specimens. 

xvii.-xxi. 12 

xvii.-xxii. 04 

xvii.-xxiii. 24 

xvii.* xxiv. 3 

xviii.-xxii. 4 

xviii.-xxiii. 8 

xvii.-right xxiii. 17 

xvii.-left xxiii. 18 

xvii.-right xxii. 10 

xvii.-left xxii... 12 


36* 
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Table A ( cont .). 


Number of 

Segments. Sporiiueus. 

xvii.-left xxii. and loft xxiii. 2 

xvii. ri^ht xxiii. and xxiv. 1 

xvii.-right xxiii. and left xxiv. 1 

xvii.-xxi. and xxiii. 2 

right xvii.-xxii. 1 

left xvii. xxii. 1 

right xvii.-right xxiii. 1 

right xvii.-left xxiii. 1 

right xvii., riprlit xviii. xxiii. 1 


In addition to the above, two specimen* have been found 
in which the male papilhv arc on \ix. instead of xx.,and one 
specimen with the male papilla* on xxi. In these eases 
segment x\. had a pair of the slightly smaller papilla* usually 
characteristic of the other segments. In all these cases the 
papilla,* of all the segments looked so much alike that the 
abnormality was not discovered until dissections were made. 

Internal Structure .—Septa 4/5, 5/6, 6/7, 7/8 are present 
and thickened ; 8/9 is also thickened and, although attached 
normally to the parictes in the region of the intcrsegmental 
furrow 8/9, breaks up into fibres internally, which continue 
the septum to the poiut of attachment on the posterior part 
of the gizzard. 

The attachments of the next three septa are such that a 
corroet determination of the relationships in this region 
is difficult to make. A rather tough hut thin septum is 
attached to the parietes in the region of the set* on xi. 
Although this is single close to the attachment to the 
body-wall, it can be seen internally (by internally is mount 
a direction from the body-wall towards the centre of the 
segment) to be double, and that the two parts ore bulged 
out by the contents. When this is cut open on either side, 
it is found to contain the lateral commissure, the testis, and 
the male fuunel of that side. From the anterior face of the 
septum project a pair of male funnels, which are in this 
case unusually far from the testes. The anterior part of 
the septum can be traced downwards to the parietes just in 
front of the posterior part. What appears to be a continua¬ 
tion of this part of the septum can sometimes be traced 
forwatds on the ventral parietes to the furrow 9/10. This 
anterior part must be 9/10, which is attached vcntrally at 
the usual place, and then continued backward on the ventral 
body-wall until just in front of 10/11, where it rises from 
the floor of the segment fusing outwardly—that is, close 
to the lateral and dorsal parictes—with 10/11, in such a way 
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as to form a testicular chamber, which is really a reduced 
segment x. The funnels projecting from the anterior face 
of this double septum are those of ix. 

The testes and funnels of segment xi. also are not free, 
but are confined in a similar chamber formed by some sort 
of a connection l>etween the posterior face of 10/11 and the 
anterior face of 11/12, which is normal in position. In 
some specimens this chamber appears to be formed by the 
coming in contact and fusing of these two septa in a horse¬ 
shoe-shaped line around or over the alimentary canal. In 
other specimens there appears to be a sheet of connective 
tissue, which forms the attachment between the two septa* 

Conditions are often, perhaps always, further complicated 
by the presence of a longitudinal sheet of connective tissue 
which extends beneath the gut from the septum at xi. to 
18 If. This curves upwards at the sides and is attached 
dorso-laterally to the (esophagus. This sheet forms the 
inner wall of the testicular chambers. In one or two ex¬ 
ceptionally fine specimens there, is some indication of the 
presence of two other vertical longitudinal sheets of tissue 
which drop from the sub-oesophageal sheet straight down to 
the ventral parictes. Hut if these arc present they are 
exceedingly thin and fragile, and broken in course of the 
dissections. If present they divide the segment x. into two 
testicular chambers and a small ventral chamber between. 
The testicular chamber of xi. will then be marked off in the 
same way. 

Between the attachment of the septa at the level of the 
seta* of xi. and the septum 11/12 there is then an outer 
annulus, inner testicular chambers formed by fusion of the 
septa concerned, or paired testicular chambers with a ventral 
chamber containing the nerve-cord between, and an inner 
peri(CHophagea) annulus internal to the testicular chambers. 

The gizzard is not very large, is subsphericul, and in 
segment viii., although in the dissections it lies between the 
level of furrow 8/9 and the seta 1 of xi. There are large 
paired lateral sacs on the intestinal wall in segments xxi.- 
xxv. Cieea arise in xxvi., and extend forward into xxiii. or 
xxii. The typhlosole begins in xxvi., and extends into the 
posterior half of the intestine. Anteriorly this appears as a 
solid ridge of tissue, but posteriorly it seems to be formed 
of segmental flaps of tissues hanging in the lumen of the 
intestine, in such a way that the forwardly-directed anterior 
edges of one pair project between the posterior edges of the 
pair next in front. The paired flaps are fused ventrally. 

The last pair of hearts is in xiii. 
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Nephridial masses in v. and vi. are attached to the anterior 
faces of 5/6 and 6/7, dorso-lateral to the alimentary canal. 

Paired testes and funnels lie free in segments v.-xi. 
There are no seminal vesicles. The prostates are large, and 
lie in segments xvii. to xxni. The duct is in xx. After 
emerging from the gland it passes towards the nerve-cord, 
bending into a U-shaped loop with the concavity opening 
anteriorly. The inner side of the U turns posteriorly and 
then outwardly, rapidly enlarging, and forms a still larger 
loop with the concavity opening outwardly, then passing 
downward at the edge of the prostate into a small roundish 
bulb of tissue, through which it continues as a tine thread. 
In segments xvii. to xxiv., corresponding to the external 
papillae, are mushroom-shaped glands. The head of the 
gland is spherical, and composed of a soft downy tissue, 
which very easily tears apart when probed with needles. 
The duct is perpendicular to the gland and to the parietes, 
but is often concealed under the glandular tissue, so that it 
is not visible iu the dissections. The duct is short, stout, 
and glistening. 

There arc no spermatheeae. The ovaries and the female 
funnels are present in xiii. in the usual positions. 

Distribution in Burma .—Rangoon, Insein, Thonze, Zigon, 
Prome, Ba»seui, and Pyapon, in the months of June to 
December. The worm has been obtained from gardens, 
ditches, and lawns in the city, and also from the neighbour¬ 
ing jungle. In Rangoon, at least, it never seems to be 
common, as a coolie bringing in a collection of 100-200 
worms, as the result of his morning's work, will only have 
secured two to ten specimens of this form, and yet nearly 
every such collection made during the rainy season in 
Rangoon contains several. In Prome, in the mouth of 
August, this species is the commonest. 

Since this species had been previously reported only from 
a botanical garden, it appeared at least possible that its real 
home might be Burma, aud that it had been carried to 
fciopur iu a botanical shipment. In reply to a query on this 
matter, the Superintendent of the Botanical Garden in 
Sibpur wrote that he had no records of shipments prior to 
1908. Worms have been transported in such shipments 
to London and Hamburg from the tropics, and transfer 
between Burma and Calcutta must be much easier. The 
widespread occurrence in Burma, the absence of reports of 
further occurrence in Bengal for the last sixteen years, 
together with the fact that Burma belongs to the “ Phere - 
lima domain/' bear out this idea. Stephenson, in the 
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“ Fauna” volume (p. 27) says, “The Indo-Gangetic plain is 
the chief home of Eufyphreus, while at its eastern end it 
just includes the western edge of the Pheretima area (two 
indigenous species at Calcutta).” These two species are 
P. anomala and P. alexandri , This latter was described by 
Beddard from a single specimen imported to the Kew 
Gardens from Calcutta about 1900, and has not since been 
found. Michaelsen considers it to be possibly identical with 
P . heterochxta. It may then be possible that Calcutta is 
entirely outside of the real “ Pheretima domain.” 

Tiie Related Species. 

Tn collections of worms made in three particular localities 
of Rangoon, P . anomala occurred in unusually large 
numbers. In these collections there was also obtained a 
worm which has not been found elsewhere in the Indian 
Empire, and which differs from all other members of this 
genus hitherto reported from Burma and India, with the 
single exception of P. anomala , in one important point of 
structure. The literature of this genus is extensive, and a 
large part of it is not available in this province. The author 
is therefore unable to determine whether this species has 
previously been recorded. 

Description of the Type-Specimen. 

External Characters .—Length 122 mm. Diameter behind 
the clitellum 6 mm Number of segments 127. 

The colour of the live worm is a reddish shade, slightly 
deeper than that of anomala. The formalin-preserved 
specimen is reddish dorsally and whitish ventrally. The 
clitellum is reddish brown, but in other specimens is brown 
or yellowish brown. Behind the clitellum the red colour is 
more extensive than in anomala . 

The buccal cavity of all specimens examined is extruded. 
The prostomium is probably epilobous about 

The first dorsal pore is in 12/13 ; pores are often present 
on the clitellum and functional. There also appears to be a 
dorsal pore in 11/12, but on close examination this proves 
to be a weak spot in the epidermis on the anterior part of 
xii. close to the intersegmental furrow; this “pore” does 
not seem to pass through into the body-cavity, as numerous 
efforts in more than thirty specimens to squeeze out the 
ccclomic fluid at this place failed. 

Secondary furrows occur on segments ix. to xiii. inclusive. 
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On these segments there is a deep furrow just anterior to 
the setal circle and a slighter furrow posterior to the setal 
circle. 

The setie begin on ii. The setal circles are complete, 
without dorsal or ventral break. The sctie are more closely 
set ventrally than dorsaliy. The numbers are v./HO, xiii./80, 
xxiv./83. There are twenty setai in a row on the ventral 
part of segment xvi. 

The clitellum is ring-shaped on segments xiv.-xvi. ( 3 ). 

The spermathecal apertures are wide openings located 
in 5 6 , 6/7, and 7/8, about one-quarter of the circumfer¬ 
ence apart, at about the eighth or ninth seta (16-18 seta* 
apart). The female pore is single and in the usual position 
on xiv. There are no visible male apertures ; hut from 
internal dissection they are usually on segment x\., some¬ 
times, perhaps, on xix. or xxi. Genital markings and papilhe 
are entirely lacking. 

Internal Anatomy .—Septa 4/5,5/6,0/7, and 7 /8 arc present 
aud slightly thickened ; 8/9 is vestigial and present ventrally 
as a sheet or sheets of connective tissue attached to the 
parietes in the region of intersegrnental furrow 8/9 and 
internally to the posterior part of the gizzard ; 9/10 appears 
to be absent; 10/11 is displaced backwards and attached 
to the parietes under the setul circle of xi. Septa 11/12, 
12/13, and 13/11 are slightly thickened. The following 
s,*pta are thin. 

The gizzard is in viii. It is suhsphcrical, and in the 
dissection lies between the levels of furrow 8/9 and setae on 
xi. The intestine begins in xv. Faired cieca extend from 
xxvii. to xxiv. on the left side aud xxiii. on the right side. 
In the latter segment the caecum is bent upward and then 
forward again. There are live pairs of intestinal sacs 
laterally as in anomata . The typhlosole begins just behind 
the origin of the cieca. It consists of a longitudinal series 
of short paired segmental folds similar to anomata . 

The last pair of hearts is in xiii. 

Under septum 10/11 are two pairs of commissures. A 
small pair of vessels on the gizzard then represent the 
vessels of the eighth segment and the two pairs under 10/11 
those of ix. and x. In most specimens, however, one of the 
auterior pair of commissures under J 0/11 is missing or only 
very slightly developed. The commissures belonging to 
segment x. passed ventrally into the septum 10/11. This 
septum appears to be double in the immediate vicinity of the 
nerve-cord, and between the two folds lies the anterior pair 
of testis-sacs. In a very few dissections a thin sheet of 
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connective tissue was tracer! from furrow 9/10 on the floor 
of segments x. and xi., as marked by the external segmen¬ 
tation, on to the anterior face of septum 10/11. It is 
therefore possible that this septum represents a fusion of 
9/10 and 10/11, and that segment x. has been reduced to the 
small pocket in the septum which contains the testis-sacs. 

Large nephridial masses are attached to the anterior faces 
of septa 5/(5 and (5/7, dorso-lateral to the alimentary canal. 

The large white funnels and the testes are contained in 
four nearly spherical sacs which lie close together under 
septa 10 11 and 11/12, grouped in such a way as to form 
two crescent-shaped bodies with the opening of the crescent 
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directed anteriorly. The seminal vesicles are two pairs, 
large, tabulated, in segments xi. and xii. The vasa deferentia 
of a side come together just behind 12/13, but do not unite 
at once, as they can be separated from each other by a sharp 
needle for another segment at least. The united vasa 
deferentia lie on the ventral body-wall covered over by a 
loose connective tissue, which can be easily dissected off* so 
that the ducts can be traced without difficulty to segment 
xx., where they thin out into a fine thread which passes into 
the body-wall. There are no prostates. 

The three pairs of spermathecae are in segments vi., vii., 
and viii. The ampulla is longer than the duct, of which it 
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is an ovoid expansion. The diverticulum arises at the very 
base of the duct and passes up on to the ampulla, where it 
is coiled a number of times. The free end of the diverticulum 
is slightly enlarged and lies at or above the middle of the 
ampulla. After cutting the connective tissue between 
the loops and straightening out the diverticulum, its length 
is greater than the total length of the duct and ampulla 
(see text-fig., p. 545). 

Distribution .—Rangoon and Insein > September to Decem¬ 
ber ; Bassein, October. It is found together with anumala . 
The latter may be found without the present species, but the 
species under discussion has not been obtained from any 
locality which did not also have anomala . 

Remarks .—The ending of the vas deferens seemed so 
unusual that a number of specimens were examined. In 
segments xix. or xx. the duct suddenly dwindles to a very 
fine thread, which is exceedingly difficult to trace further. 
In some specimens it could be followed no further than xix. 
and seemed to pass into the parietes there, while in others 
it could be traced into xxi. where it disappeared from view. 
In the majority of worms examined it passed into the 
parietes in xx. 

In a recent batch of worms examined, which contained 
an unusually large number of the species just described, 
were two very evidently belonging to the same species, but 
which had protruding papillae exactly the same, so far as 
could be determined with the binocular dissecting microscope, 
as those on segments xvii.-xxiv. of anomala . These two 
worms are described below as types B and C, and the type 
just described will be hereafter referred to as type A. Only 
the points of difference from the type-specimen are noted* 

Type B. 

External Characteristics .—Length 128 mm. Diameter 
behind the clitellum 6 mm. Number of segments, 124. 
About eight or nine setae from the middle of the segment, 
in the setal circle of xx. on the left side is a single pro¬ 
truding papilla of the anomala type. Although this is 
confiued to the region of the setal circle the furrows 19/20 
and 20/21 aie bent forward and backward slightly in front 
of, and behind, the papilla. There are no other genital 
markings or papillae* 

Internal Characteristics .—The vasa deferentia are spirally 
coiled in segments xvii., xviii., and xix. In xx., on the left 
side, there is a small mushroom-shaped gland of the anomab 
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type. The vas becomes very thin and thread-like in this 
segment, but ran be followed to the anterior edge of the 
gland around which it bends on the outer side. Beyond 
this the vas cannot be traced with certaiuty. 

Type C. 

External Characteristics .—Length 134 mm. Number of 
segments, 124. Diameter 6 mm. A single papilla similar 
to that described for type B occurs on the same segment but 
on the right side. 

Intern at Characteristics .«—The vasa deferentia of each side 
lie together in xiii. and xiv. and unite in xv. In segment xx. 
on the right side there is a small prostate of two equal lobes. 
The duet as it emerges from the gland is fine and about the 
same thickness as the vas with ^ bich it unites, but it 
gradually enlarges, bending into two loops as in the anomaia 
duct. 


Further Types, 

An intensive search for a week of the locality which bad 
yielded types B and C was made, as a result of which 197 
specimens were secured. Of these 162 had no papilla? or 
male pores, and agreed, so far as they were studied, in both 
external appearance and internal anatomy with type A. 
The remaining 35 specimens had anomaia papillie in various 
positions as showu by the following table. 

Table B. 


One papilla on the right side of segment xvii. 1 

»» „ toft » » xvii. 1 

»» » right „ „ xviii. 1 

„ ,, toft „ „ xviii. 1 

One pair of papilla? on segment xviii... 1 

One papilla on the right side of segment xix. 1 

tt tt toft » xix. ... 1 

,t » right „ „ xx. 6 

„ toft „ „ xx. 6 

One pair of papilla? on segment xx. 6 

One papilla on the left side of segment xx. And a pair of 

papilla* on segment xxi... 1 

Paired papillae on segments xvii., xviii., xix., and xx. 10 


In all worms having a single papilla on xvii. or xviii. there 
was a mushroom gland in the same segment. Of the two 
which had a papilla on xix., one had a small single-lobed 
prostate and the other had a mushroom gland. The 
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remaining worms may be classified into the three following 
types. 

Type D. 

External Char act eristics ,—Length 120 mm. Number of 
segments, 121. Diameter behind the elitellum 7 mm. 
Paired papilla on segment xx. 

Internal Characteristics .—On each side the vasa dcferentia 
come together just iu front of 12 13 and pass straight back 
into xx. On the right side iu this segment there is a mush¬ 
room gland. The vas passes up the anterior edge of this 
gland and appears to pass into the interior of the glandular 
head, but this can be lifted off without tearing the glandular 
tissue, which is merely folded over the vas, which emerges 
on the posterior edge and drops on to the hodv-wall, into 
which it passes. On the left side of this same segment is a 
small prostate, which projects into xxi. The vas joins the 
prostate duet as it emerges from the gland. The duct is 
coiled as iu anomala , and although the gland is much smaller 
the duct is approximately the same size as iu anomala., 

Type E. 

External Characteristics .—Length 122 mm. Number of 
segments, 127. A pair of protruding papillm on segment 
xx. in the seta! circle separated by twenty seta*. 

Interruil Characteristics. — A pair of small prostates confined 
to segment xx. The gland-duets and vasa dcferentia same 
as in type D, except as previously noted. 

A specimen 135 mm. long with 126 segments had a single 
papilla on the right side of xx. ami a pair on xxi. Internally 
there is a mushroom gland in the right side of segment xx., 
while on the left side of the same segment there is a small 
prostate. The duct emerges from the gland close to 20/21, 
and at once passes through the septum so as to lie in xxi., 
where if is typically coiled. On the right side of this 
segment there is a small singlolobed prostate with a large 
characteristic duct. 

Type F. 

External Characteristics .—Length 135 mm. Diameter 
5 nun. Number of segments, 126. There are 24 setae on 
xvi. There are no protruding papillae, but large pores with 
puckered lips in the setal circles on xvii.-xx. Betweeu the 
pores there are the following numbers of setae:—xvii. 16, 
xviii. 17, xix. 16, and xx. 15. The spermathecal pores in 
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5/6, 6/7, 7/8 are not easily visible. These ten specimens 
resemble anomala superficially more than any of types A to 
E. The latter are all thicker ami look much fatter. In 
fact, m sorting over the living animals, this type was included 
with anomala until a dissection repealed the difference. 

Internal Characteristic #.—Mushroom glands in pairs in 
xvii., xviii., and xix. Large paired lolmlated prostates in 
segments xix.-xxiii. The prostatic ducts in xx, are coiled 
as in anomala. One of these specimens had an access >rv 
spermatheca on the left side of segment v. Seminal vesicles 
as in A-E. 

Conclusion .—Type A is a worm new at least to Burma and 
India. It does not at first seem to be related to P. anomala , 
as the only important characteristic the two worms have in 
common (outside of common generic characteristics) is the 
ending of the vusa deferentia in segment xx., and the value 
of this is weakened by tiie absence of visible male pons 
and the thinning out of the vas, which cannot be traced 
with certainty to an external pore in any of the dissections. 
This type (A) has spci mathee.e, teste* and funnels in testis- 
sacs, and paired seminal vesicles, all of which arc lacking in 
anomala . The latter has five to seven pairs of mushroom 
glands, large prostates, and five additional pairs of testes 
and funnels which the former lacks. These differences 
might ordinarily be expected to sharply differentiate two 
species. Specimens have just been described, however, 
v Inch have the same spermatheca’, testis-sacs, and seminal 
vesicles as A, and are veiy evidently the same species, but 
which have in addition the anomala mushroom-glands, 
prostates, and prostatic duets. These link-forms are rare, 
aud all five varieties together (types B-F) are only one-fifth 
as common as A. The differences between these types are 
differences in the occurrence of mushroom glands and* 
prostates. 

In all other Pheretirnas of Rangoon the papilla; arc quite 
characteristic and furnish a means for specific determination. 
The presence of the same unusual papillae, together with the 
same mushroom-glauds, prostates, and ducts in the two 
worms would seem to indicate a relationship of some sort. 
This is further supported by the marked similarity in external 
appearance between one of the types described (F) and 
anomala. 

Just what this relationship may be the writer does not at 
present care to suggest, but it may not be out of place to 
call attention to two facts which are of value in this 
connection. The first is the limited seasonal distribution of 
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types A-F, which have been found during the last three 
years only in the months of September, October, and 
November, while anomala is found from June to December. 
The Second is the finding in an undoubted anomala , just as 
the fini’Jiing touches are being put to this article, of what 
may be regarded possibly as incipient seminal vesicles. 
These are small stalked bodies on the posterior face of 
septum 11/12. The stalks are attached to the septum just 
behind the testes of the preceding segment, pass upwards on 
the septum, and are very slightly enlarged at the free end. 
The whole thing is too small to dissect and has not been 
studied further. The worm was, with this single exception, 
true to the anomala type. All specimens of P. anomala and 
the related types brought into the laboratory are being 
examined for further evidence in connection with this 
problem, and it is to lie hoped that the results of the next 
seasons collecting will furnish the desired evidence. 
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LX .—Some Bees from New Zealand . 

By T. D. A. Cockerell, University of Colorado. 

The extremely limited bee-fauna of New Zealand baa 
often caused comment*, but it is only proper to remember 
that our statistics are doubtless faulty, since there has never 
been a special student of these insects in the country. 1 
give an accouut here of three species obtained by the well- 
known entomologist Mr. G. V. Hudson, and transmitted to 
me by Dr. G. A* K. Marshall. The species from Mt. Egmout 

* For particulars see Proc. Acad. Nat. Sol Philadelphia, May 1916, 
p. 660. 
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represent, I believe, the first mountain-bees yet obtained in 
New Zealand ; it is probable that collecting on the various 
uplauds and peaks will produce a number of novelties. 

Paracolletes monticola , sp. n. 

Male .—Length 8*5 to 9*5 mm. 

Shining black, the abdomen very faintly purplish; antennae 
black, the flagellum very obscurely brownish beneath. 
Wings greyish hyaline; stigma large, dark brown; ner- 
vures black; second cubital cell conspicuously narrowed 
above, receiving the recurrent nervure very slightly before 
its middle. The triangular basal area of metathor&x dull 
or dullish, without distinct ridge or sculpture ; middle 
of face und region between antenna? with long pale 
hair, slightly fulvous, but sides of face with black hair, 
all black between antenna? and orbits. Head above with 
black hair, but checks witii long pale hair; thorax with 
black hair, but light on sides except above, and pallid behind 
bases of wings. Leg* black, with scanty light hair; abdomen 
with scanty long pale hair beneath, and above to about 
middle of second segment, beyond that black. The clypeus 
is very minutely punctured, the supruelypeal area polished. 
The dark nervures and dullish area of metathorax show that 
this cannot be the £ of P- imitatus, Smith. The separation 
from P . boltoni, Ckll. (of which 1 have the male, taken by 
B. Veitch at Rotorua, Dec. 1919), is more difficult, but the 
new form has considerably longer hair on abdomen, duller 
area of metathorax, purplish-black abdomen, and longer 
aud darker stigma. From P. vestitus , Smith, which was 
described from Wellington, it is known by the very dark 
nervures and large amount of black hair on head aud 
thorax. 

Two <?, Mt. Egmout, North Island, 3000 ft., Jan. 1923 
(0. V . Hudson ). Nos. 1030 (type) and 1039. 

I have supposed P. vestitus , Sm., from Greymoutli, 
on the South Island, taken by Koebele, but 1 now suspect 
that it may .prove separable* 

Paracolletes hudsoni , sp. n. 

Male .—Length 8‘5 mm. 

Similar to the last, and at first appearing identical, but 
certainly distiuct by the following characters:—Abdomen 
shining, pure black ; wings clearer, the smaller and 
more slender stigma reddish, narrowly margined with 
black ; second cubital cell square, hardly narrowed above, 
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receiving recurrent nervure conspicuously before middle; 
hair of face and region of antennae long and shining 
white, between antennae and orbits white, rather narrowly 
black next to the eyes; the black hair on abdomen above 
is only about half as long. These characters associate 
it with P. confusus , Ckll., of which only the ? is known, 
but that has the ba<al area of metathorax transversely striate, 
and the wings differently coloured. 

Three ; Mt. Egmont, 3000 ft., Jan. 1923 ( G , V. 
Hudson). No. 1039. 


Hyltfus hudsoni , sp. n. 

Male .—Length about 7 5 ram. 

Pure black, with the following parts pale reddish cream 
colour, a sort of very dilute ochreous: clypeus, lateral 
face-marks, mandibles (except cutting-edge), tubercles, and 
a pair of stripes on upper border of prothorax ; no 
supraclypeal mark ; clypeus very high, longer than broad; 
lateral marks shaped like feet in the attitude of dancing, 
but ending very acutely on orbit above, the part above 
top of clypeus hardly longer than the part below ; front 
broad, entirely dull ; antenme very long. Eyes strongly 
converging below, but face broad. Mesothorax slightly 
shining but not polished, minutely and quite closely 
punctured; scutellura shining, also finely punctured ; area 
of metathorax dull, the microscope shows irregular weak 
vermiform rugae ; mesopleura shining, very minutely punc¬ 
tured; tegulae black. Wings smoky hyaline, stigma and 
nervures piceous ; first recurrent nervure reaching basal 
corner of second cubital cell, second some distance from end 
of cell. Legs black ; abdomen moderately shiuiug, excessively 
minutely punctured ; second segment with a transverse 
subbasal ridge. Underside with thin silvery-white hair. 

One (J, Lake Horocokeuua, Feb. 19,1901 (Cr, V. Hudson ). 
No. 15a. 

This resembles H. relegatus i Smith, in which the first 
recurrent enters apex of first cubital cell, and the clypeus 
is not so high, with the result that the part of the lateral 
marks above its upper edge is longer than the lower. 
Certainly the two species are closely allied, but 1 believe 
1 am correct in separating H. hudsoni . I possess no H . re/e- 
gatuty but have notes and sketches made from Smith’s type 
(see Ann. & Mag. Nat. Hist., Oct. 1909, p. 313). 
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The following notes may be of use to students of New 
Zealand bees :— 

(1) Halictus familiaris y Paracolletes fulvescens , Hylaus 
capitusus , II. relegatus , and IL agilis were all described 
by Smith from specimens taken by C. M. Wakefield in 
Canterbury Province, South Island. 

(2) Hyl&us vicinus , Siehel, 18(57, was discovered on the 
^Novara’ expedition at Auckland, and has not been seen 

pince. It is a rather largo species, $ 8-11 mm., ? 10-14 mm., 
['cording to Siehel, but he confused another (Tasmanian) 
ecies with it. Abdomen bluish ; flagellum rufo-piceous 
low; face of male yellow, as also scutcllum and tubercles ; 
male with lateral face-marks ; tarsi pale red. This is the 
ly New Zealand representative of an Australian group of 
hlceus ; as to its position in the series, see Ann. & Mag. 
fit. Hist., Feb. 1910, p. 1.35, 
j (3) Careful comparison should be made between the bees 
if the North and South Islands. As indicated above, 1 am 
not at all sure that the South Island Paraeol/etes vestitus is 
really identical with that from the North Island ; but good 
scries, with both sexes, should be compared. 

(4) No bees are known from any of the smaller islands, 
nor from Norfolk Island. 

(5) The biology of the New Zealand bees should be 
investigated : their nests, when they fly, what flowers they 
Visit, what enemies or parasites they have. 

( 6 ) There is always the hope of finding an endemic genus ; 
if discovered, it will doubtless be a small bee. 


LXI. —A Comparative Study of the Otoliths of the Neo-* 
ptcryyian Fishes (continued). By G. Allan Frost, F.L.S., 
F.G.S., F.Z.S* 

[Plate XXIX .J 

II. Order OSTARIOPHYSI. 

A. Suborder Cyprinoidea. 

In the suborder Cyprinoidea, the lagenar otolith, the 
asteriscus, is generally the most developed, its position in 
the cranium varying in the different diviL^is. In the 
Characiformes, Gymnotiformes, and in Barifnk among the 
Cypriniformes, the lagena is contained in lateral capsules, 
Ann. dk Mag. N. Mist, fcjer. 9. Vd. xv. # 37 * 



554 


Mr, G. A, Frost on the 


or open recesses, in the cranial cavity, above the floor sup¬ 
porting the brain, lu the remainder of the Cyprinidae it is 
generally enclosed, with the sacculus, in one of two lateral 
excavations, lying on each side of the cavum sinus imparts 
in the basioccipital bone ; these excavations are entirely 
roofed over and communicate with the cranial cavity 
only by two anterior foramina; the roof forms the floor 
supporting the hind part of the brain. 

The utricular otolith, the lapillus, is small as a rule in 
the Characiformes, but it is well developed in the Gyranoti- 
formes and Cypriniformes; it is always lodged in an ope/ 
lateral recess of the cranial cavity. In the Cypriuidie thj 
lapillus may be remarkably different in form iu closej 
related species, in which the lagenar otoliths arc so sirailn 
in some instances, as to be almost indistinguishable. Tl! 
sagitta is small and attenuated throughout the subordA 
and is generally in close proximity to the asteriscus, 
exception being Barilius, in which it is lodged below the 
floor in the centre of the cranial cavity. 


Div. 1 . Characiformes. 

The otoliths of Hoplias mafabaricus ( = Macrodon trahira) 
(fam. Characidae) are all well defined, the asteriscus (PI. XXIX. 
fig. 1) being by far the largest, and the lapillus (PI. XXIX. 
fig. 2) coming next in point of size; the sagitta (PI. XXIX. 
fig. 3) is small and attenuated. The asteriscus is ovate, the 
outer side flat with radiating furrows, the inner side slightly 
convex. The dorsal rim is domed, with a deep notch in 
its anterior part ; the ventral rim is rounded, with a similar 
anterior notch, and the posterior rim is curved; all the 
rims are serrated. The front of the otolith consists of a 
rectangular rostrum, overhung by a heavier pointed anti¬ 
rostrum, an excisura dividing them. There is a well-defined 
sulcus opening on the centre of the frontal rim ; an angle 
of its lower line divides the ostium from the rounded caudal 
termination, which is situated iu the centre of the otolith ; 
there is a slight crest on the upper and posterior edgea 
of the sulcus. 

In Alettesmacrolepidotus (PI. XXIX. fig. 4) and Hydrocyon 
forskahi (PI. XXIX. fig. 5), both of the family Characidm, and 
in Gastropelecus stellatus (PI. XXIX, fig. 6), of the family 
Gastropefecidffi. the asteriscus is drop-shaped, flat, and 
pointed dor^< fy ; the posterior and ventral rims are rounded* 
and in Alkik are strongly serrated, the serrations being 
slighter in n^drocyon and Gastropekcus . Anteriorly there 
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is a Blight antirostrum above the opening of the sulcus. 
In Psendochulceuspirstriatus (PI.XXIX. fig. 7) the dorsal rim 
is curved, and the ventral rim straight, with an angle 
anteriorly at its junction with the frontal rim, the posterior 
rim is rounded and serrated. In all these the sulcus opens 
on the centre of the frontal rim ; its general shape, curving 
first upwards and then downwards, with the lower edge 
bulging dorsallv, resembling a hook. 

In Chirodon alburnus (PI. XXIX. fig. 8) the asteriscus is 
lower than that of the preceding species, the height and length 
being about equal ; the shape is roughly circular and both 
sides are flat. The dorsal rim is slightly domed, the ventral 
rim is flat, and the posterior rim is rounded. The sulcus 
opens on the centre of the frontal rim, and resembles that 
of Hop lias in having a rounded termination, but is more 
curved and without crests. There is a slight excisura. 

In Curimatus dotmla (PI. XXIX. fig. 9), of the family Ano- 
stomidte, the form is lower than in Chirodon , the length 
exceeding the height. The sulcus opens on the centre of 
the frontal rim, its form resembling that of Chirodon though 
somewhat straighter; there is a groove surrounding it, but 
it is without raised crests. There is a notch below the 
mouth of the sulcus, and below this is a small anterior 
process. 

In Citharinus citharus (PL XXIX. fig. 10), of the family 
Citharinidae, the asteriscus is very lurge in proportion to the 
size of the fish. It is elongated, ovate, and biconvex, and is 
thick and heavy. The dorsal and ventral rims are curved, 
and the posterior rim is rounded. The front consists of a 
rostrum and antirostrum, the latter being more produced 
than the rostrum. The sulcus is divided equally into ostium 
and cauda by upper and lower angles of the edges, both 
ostium aud cauda being ovate in shape; a broad ornamental. 
crest, divided into radially inclined segments, surrounds the 
sulcus. This is a highly specialized type, resembliug, in 
the shape of the cauda and in the heavy crest, the asteriscus 
of the Cypriuidae. It also bears a marked resemblance to 
the otolith of Ictiohus cyprinella (PL XXIX. fig. 15) of the 
family Catostomidm. 

In another member of the family Citliarinidse, Icthyoborus 
besse (PL XXIX. fig. 11), the otoliths show a marked advance 
towards the Cyprinid type ; roughly circular in shape, they 
retain the flatness of the Characid type, but the outline is 
distinctly Cyprinid in form. The dorsal rim is domed with 
a median pointed apex, the ventral rim is straight, aud tlu* 
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posterior rim is rouuded. Anteriorly there is a large anti- 
rostrum, but no rostrum or exeisura. The sulcus is sac- 
shaped, the lower line being looped up anteriorly as in 
Hydrocyon and Gastropelecm ; this feature seldom occurs 
in the Cyprinidae, an exception being Bariltus . There is a 
slight crest round the sulcus. 

In Distichodus rostratus (PI. XXIX. fig, 12), also of the 
family Citharinidae, the otolith is similar in many features 
to that of Jcthyoborus ; the dorsal and posterior rims are the 
same, but the ventral run is more curved, and is not truncated 
as in Icthyoborus, the lower part of the otolith slightly exceed¬ 
ing the upper in length. The sulcus is sac-shaped as in the 
Cypriuida*, in contrast with that of Jdhyoborus , in which 
the lower line is distended dorsally. 

Div. 2. Gymnotiforviks. 

In Gymnotvs carapo (PI. XXIX. fig. 13), of the family 
Gymnotidjr, the shape is ovate and botli sides are Hat. The 
position is vertical as in Hoplias ; the dorsal, ventral, and 
posterior rims are slightly serrated. The front of the 
otolith is straight, and there is no rostrum, antirostrum, or 
exeisura. The sulcus is short and has a rouuded termina¬ 
tion as in HopHas and Chirudon. 

In Sttnmopygus macrurus (PI. XXIX. fig. 14), of the family 
Sternarchidac, the otolith is of the same ovate upright form 
as in Gymnotus . The dorsal, ventral, and posterior rims 
are curved ; the frontal rim is straight, with a slight anterior 
ventral projection. There is no rostrum, anti rostrum, or 
exeisura. The sulcus opens in the middle of the frontal 
rim and curves downwards to its termination, the form 
being intermediate between that of Chirodon and the hook- 
shape present in Gastropelecus . The otoliths of the Gym- 
notiformes are not far removed from those of the typical 
Characiformes, from which type they have apparently been 
derived. 


Div. 3. CYPRINI FORMES, 

PI. XXIX. fig. 15 shows the otolith of Ictiobus cyprinella of 
the family Catostomidse. The shape is ovate, with the outer 
side flat and the inner rather convex. The dorsal rim is 
curved and serrated, the ventral rim slightly concave, and 
the posterior rim has a square projection. The front of the 
otolith consists of ft prominent antirostrum as in Icthyoborus , 
a slight rostrum, and a projection of the lower crest of the 
sulcus, similar to that of Burilius (family Cyprinidas). The 



557 


i Otoliths of the Neopterygian Fishes. 

sulcus is divided by upper and lower angles into ostium 
and cauda, the shape of the sulcus and the upper part of 
the otolith closely resembling that of Citharmus (fig. 10). 
The modification of the lower part, and the presence of a 
crest surrounding tiie sulcus, brings this otolith close to the 
Cvprinid type. 

Tn the family Cyprinidse, the asteriscus is always the largest 
otolith, though in Leu rise us cephalus (PI. XXIX. fig. 23) 
and in Tinea the lapillus approaches it in size. The lapillus 
is extremely variable, seldom showing any resemblance even 
in nearly related species ; it is therefore helpful in identifi¬ 
cation, and of considerable interest ill the examination of 
hybrid examples. The sagitta is small, and has the form 
of a slender curved rod, posteriorly produced into a necdle- 
likc projection, and anteriorly widened into a narrow plate. 
The relative sizes of the three otoliths in the Cypi'iuidte are 
shorn* on PI. XXIX. 

The otoliths of Darilius alhurnops, while generally con¬ 
forming to the Cvprinid type, present certain Charaoid 
features. Mr. Regan regards Jiarilius as one of the most 
generalized of the Cypriuidiu, and a study of the otoliths is 
in accordance with this conclusion. 

The asteriscus (PI. XXIX. tig. 16) is roughly circular, it is 
flat on both aides as in the majority of the Characiformes, and 
the crest surrounding the sulcus is very low. The dorsal 
and posterior rims are rounded, the ventral rim is straight, and 
all are serrated ; the ventral rim is truncated, as in Ichthyo- 
borus . Frontally there is an antirostrum and there is also 
a projection of the lower crest of the sulcus as in Ictiobus . 
The sulcus has the lower line domed as in the Charaoid 
type, and resembles the scimitar-form of Hydrocyun and 
Tseudochalceus. The lapillus resembles in outline that of 
HopliuSy but differs in having a crescent-shaped sulcus 
anteriorly on the outer side. The relative size of the sagitta 
is about the same as in Hoplias . The otoliths of Barilius 
therefore appear to be as near to those of the Characiformes 
as to the Cyprinid type, presenting features of both, and 
also showing relations with the Catostomidse as exemplified 
by Ictiobus. 

The asteriscus of Rutilus rutilvs (PI. XXIX. fig. 19) is only 
slightly larger than the lapillus. It is ovate, the length 
exceeding the height. The outer side is convex with 
radiating furrows, and the inner side is flat, but with a 
heavy raised crest surrounding the sulcus. The dorsal rim 
is curved, the posterior slightly pointed, and the ventral 
rim truncated and rounded anteriorly. The front consists 
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of a prominent antirostrum and an angular projection of 
the lower crest of the sulcus. The sulcus is sac-shaped, 
with the lower line distended ventrally. The lupillus 
(fig. 20) has the anterior run rounded and there are two 
rounded posterior projections. The sagitta (fig. 21), which 
is small, has the anterior half flattened. 

In Leuchcus cephalus (PI. XXIX. fig. 22) the asteriscus 
is higher than in Rutilus, the upper crest of the sulcus is 
broader, and the sulcus more dilated posteriorly. The anti¬ 
rostrum is heavy ; there is the same anterior projection of 
the lower crest of the sulcus, and there is a slight excisura 
below it. The lapillus (PI. XXIX. fig. 23) is heavy, and very 
little smaller than the asteriscus ; there is a fan-shaped 
projection on the dorsal rim, and a smaller rounded process; 
ventrally there is a lateral fold and a slight projection, also 
to be found in Rutilus . The sagitta (PI. XXIX. fig. 24) has 
a beak-like process on the dorsal rim, extending from the 
flat anterior part to the middle of the otolith, and there is 
also a median ventral keel : the relative size of the otoliths 
is about the same as m Rutilus . 

In Hurbus bat bus, the asteriscus (PI. XXIX. fig. 25) is very 
similar to that of Rutilus , but the posterior and ventral rims 
are more rounded and the otolith is heavily serrated, the 
furrows extending to the inner side. The crest surrounding 
the sulcus is broad and raised, and is serrated. In front 
of the truncated ventral rim tiiere is a small pointed process 
ventrally inclined. The lower line of the sulcus is straight, 
and meets the upper line in an ungle behind the anterior pro¬ 
jection of the sulcal crest. The lapillus (PI. XXIX. fig. 20) 
is much smaller than the asteriscus ; it is roughly triangular 
in shape, the wider end being bulbous, with rounded angles, 
the other end narrowing to a rounded point. The sagitta 
(PI. XXIX fig. 2 7) is considerably larger than in the pre- 
ceiling specie*, and dorsally has a median projection, blunter 
than in Leuchcus , and there is a ventral keel to the anterior 
part of the otolith. 

In Cypttnus carpio , the asteriscus (PI. XXIX. fig. 28) is 
more elongated than in the preceding species. The outer side 
is heavily furrowed and the rims serrated, the furrows extend¬ 
ing to the inner side. The doisal rim is curved and extends 
forward to an angle above the antirostrum, the posterior 
rim is curved, and there is a sharp angle at its junction 
with the ventral. The ventral rim is much truncated, 
terminating in a small rostral process behind a median line 
drawn vertically through the otolith. The fculcus has the 
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heavy crests usual in the Cyprinid type, the lower crest 
with a pointed dorsal process and a ventral angle. The 
lapillus (fig. 29) is small and irregular in shape, showing 
no resemblance to those of related species. The sagitta 
(fig. 80) has a prominent dorsal beak, above the middle of 
the otolith—there is no keel as in Leuciscus cephalus and 
Barbus. 

In Gobio gobio , the astoriscus (PI. XXIX. fig. 33) and 
lapillus are about equal in size, the astoriscus is nearly circular, 
and the sulcus is typically Cyprinid; there is a blunt anti- 
rostrum and a small rostrum ; there is no projection, however, 
of the lower crest. The lapillus is bulbous at one end and 
flattened at the other, with a rounded projection at one Hide 
and on the other a little serrated wing ; it shows little 
relation to the lapilli of related species. The sagitta is 
large in proportion, and rather stouter than in the preceding 
species. 

In 7'inca tinea , the asteriscus resembles Gobio, but is more 
ovate ; there is no projection of the lower sulcal crest. The, 
dorsal rim has a slight median point, there is a large anti¬ 
rostrum. but no rostrum or projection of the lower sulcal 
crest. The sulcus and crests are similar to Gobio . The 
lapillus shows considerable resemblance to that of Leuciscus 
cephalus in gcueral conformation, and in its size relative to 
the asteriscus. The sagitta is unusually broad, and has two 
dorsal denticulationi. 

In the families Cobitidae and Homalopteridse, all the 
otoliths are microscopic. The lapillus is the largest, the 
asteriscus is next in importance, and the sagitta is small 
and thread-like. 

In Misgurnus anguillicaudatus (fig. 31) the asteriscus is 
i ovate and upright, the lapillus ovate, and the sagitta curved 
land attenuated, with the auterior end flattened when viewed 
[laterally. 

1 In Nemachilus stoliczk<s (fig. 32), the asteriscus resembles 
Jthe Characid type, with a straight frontal rim as in Pseudo - 
Sfhalceus —it is flat and without a rostrum. The lapillus 
n(fig. 82) is much larger than the asteriscus, and is biconvex 
and pear-shaped. The sagitta is thread-like and negligible 
for comparative purposes. 

In Gastromyzon borneensis (fig. 84), of the Homalopteridce, 
the lapillus is the largest otolith and is somewhat similar to 
timt of Barilius (fig. 17), which resembles the form presented 

numerous species of the suborder Siluroidea. 
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EXPLANATION OF PLATE XXIX. 
Otoliths of' the Suborder Cyprinoidon, 

Fig. 1. Ilnplias matabaricux (nsteriscus), X 2. 

Fuj. 2.-( apilluw), X 2. 

Fuj. 8.-(-atfittft), X 2. 

Fig. 4. Alcste* mac nlcpulotu* (asteriscus), X 4. 

Fig. o. Hgdrocyon Jotshalii (aaUriKcuh), X 8. 

Fig. 0. O'astro/tf'ircns xtedatux (ftbteribcua), X 0. 

Ftp. 7. 7to utlorhttlce't* perxtnatna (HMt«»ris< uk), X A 
Fig. 8 Chirmlon uUntruun (imterLcus), X ♦>. 

9. ^ iirimatus thibula <iixtcri.s< u«) f x U. 

////. 10. (ithurinu* lithnrux (Hsloriocu#), X 2. 

Fig, 11. Ichthyolmru* hew pastel im us), X 3. 

/'w/. 12. Jhitu'/iodu* rostialw> (nstemriu*). X 0. 

Fig. 18. (•yunwtux earn go (n-iei immis). X 8. 

Fig 14. Stcmopygn* macrunis (A.Htf»ri«niHh X 8. 

Fig. lo I< tiohns iyp'‘iut‘Ua (n^teriM lt*«), X •»\ 

Fig. 10. liantiux a that turns (iiMtcnscus), X 4J. 

Fig. 1 7. -( lajulltm). 

Fig. 18. ——--Outfit t a). 

F'g. 11). RutHm nitihts (nsteriftctiH), x 3. 

Fig. 20.-(lupilhisj, x 8. 

Fig. 2!.-Ontfitta), X 3. 

Fig. 22. ljnctBcm cephalitis 1 rt*tt»ri*«cii.s), X 8.J. 

F'g 28.-(UpilhiH), X 8*. 

Fig. 24.-Oatfitta), x 8$. 

Fig 2f>. lim bux barbui fiMteriscu.^), X 8^. 

Fig. 20.-(lapillub), x 8.J. 

Fig 27. -*-(aatfiitii), X 3L 

F'g. 28, ('yprium vttrpm (a4tt*risniH), x 2}. 

Fig. 29. - (la} ill tin), X 2(. 

Fig. 30.-(nn^ilta), X 2[. 

F ig, 31 . Mixyunmx mg/iaHi' nuriututi, X 0. 

Fig. 32. hnuachihi* xtuliezka-, X 7. 

Fig, 33. Gobm gubio (awtrrm’PM), X 8. 

Fig. 34. Uastromgzon hornvenxis (laptlluw), X 7. 


Summary, j 

1 , In the Cyprinoidea the nsterisevs is generally the prinJ 

cipal otolith, exceptions being the families Cobitida? amf 
Homalopteridae in which the lapilhis is larger, the sayittk 
remaining small and attenuated in this suborder. 1 

2. The typical form of the asteriscus in the CharaeiformeJ 

and Gymnotiformes is ovate, the dorsal rim more pointed/ 
than the ventral, the outer side flat with radiating furrowd 
extending to serrations on the rims. The inner side flat) 
or slightly convex, with the crests of the sulcus slight oi 
absent. The sulcus has the upper and lower edges domed 
and turns downward to its termination near the centre & { 
the otolith, while the front opens in the middle of tjf 
anterior rim, / 
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8 . The otoliths of the Oitharinidm differ from the fore¬ 
going t\pc in the formation of the sulcus, which is broad 
and rounded at its termination, and in ( ithurtnus is divided 
by a median constriction. The otolith in Cttharinus is 
bi-convex with a heavy crest surrounding the sulcus, and 
resembles the form presented in the Catostomidae, as 
exemplified in Ictiuhus. Die tic hod tat is exceptional in that 
the lower line of the sulcus is distended ventrally, and the 
sulcus is sac-shaped. 

I. In the Cypniiidw, the otoliths of Barilius present 
certain Oharaeid features. They are very flat compared 
with those of the remainder of the family, and the lower 
line of thesuleus is domed as in the Characiformcs. Another 
Chnraeid feature is the position of the asteriseus in the 
cranial cavity. These points confirm Mr. Regan's con¬ 
tention that Barilius is the most primitive of living 
Cyprinoids *. 

5. The otoliths of other species of the Cyprinidae, while 
resembling the Chnraeid type in certain features, such as 
the radiating furrows of the outer side and the serrated 
edges, are generally elongated and also differ in the shape 
of the sulcus, owing to the lower line being either straight 
or distended ventrallv instead of being domed. 

6 . lu the Cobitidjc and Homalopteridte, the asteriseus, 
which throughout the remainder of the suborder appears to 
be invariably the largest of the three otoliths, gives place in 
importance to the lapillus, this feature occurring elsewhere 
only in the succeeding suborder, the Siiuroidea. 

I take this opportunity of acknowledging, with many 
thanks, the use of material kindly supplied by the British 
Museum ^Nat. Hist.), and the great help which I have 
received from Mr. C. Tate Regan, F.R.S., and Mr. J. R. 
Norman of that institution. 


LXII.— Next) Cerattoid Fishes from the N. Atlantic , the 
Caribbean Sen , and, the Gulf of Panama, collected by the 
4 Dana .' By C. Tate Ukuan, M.A., F.R.S., Keeper of 
Zoology in the British Museum (Natural History). 

The Ceratioid fishes collected by the ( Dana * have been sent 
to me by Dr. Johannes Schmidt. They include examples of 
eight new genera and twenty-four new species, two of which 

• Ann. & Mag. Nat. Hist. ser. 8, vol, viii. p. 13 (1911), 
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( Photocorynus spiniceps and EdriolycJinus schmidtx) lmve 
already been described (Proe. It. S., B, xovii. 1925, p. 386). 
The. new fishes belong to six families—Oneirodidre, Lino- 
phrynidte, Photocorynidse, Melanocetidee, Gigantactiiiidas, and 
Aceratiid©. The first three of these, here defined for the first 
time, may be distinguished as follows :—The Oneirodid© 
( Oneiroaes , Dolopichthys , Lophodolus , Chitmophryne 7 Lasio - 
anathus) are very near the Molanocetidae, but have no foramen 
between lateral ethmoid and vomer; externally they differ from 
the Jlelanocetidre in having the dorsal and anal fins nubequal 
and in having 4 bifid caudal rays instead of 6 . The Lino- 
phrynidce (li^rophryne, Linophryne , Edrio/ychnus , IJaplo - 
phryne) differ from the Oneirodid© in that the trough on the 
upper surface of the skull does not extend backwards to the 
epiotics, and in having an angular pneoperculuin, attached at 
its upper and lower ends only. Photocorynus approaches the 
Linophryuuhe in cranial structure, but lias the pramperoulum 
attached throughout its length. The liimantolophiduc (//tman- 
tolophus and Diceratias) differ from all these in the absence 
of i he parietal bones. 

1. Dolopichthys luetJceni , sp. n. 

D. 6; A. 4. Illicium as in Oneirodes eschrichtii , which 
this species closely resembles, except for the absence of the 
isolated ray on the back. 

Gulf of Panama. 

One specimen, 160 mm. in total length. 

This species is named in memory of the Danish zoologist 
C. F. Luetken, who greatly advanced the knowledge of 
oceanic fishes. 

2. Dolopichthys heteracanthus , sp. n. 

D. *5-7 ; A. 4-5. Two spines at articulation of lower jaw, 
the one borne by the quadrate longer than the mandibular. 
Teeth moderate, unequal. Illicium (exclusive of exserted 
basal) £ to l length of fish. 

Gulf of Panama. 

Ten specimens, up to 65 mm. in total length* 

3. Dolopichthys anxsacanthus y sp. n. 

T). 5-6 ; A. 4-5. Closely related to D % heferacanthus , but 
teeth fewer and stronger, 15 to 20 on each side iu upper jaw, 



new Ceratioid Fishes. 563 

about half of tliem strong canines. Illicium \ to J length of 
fish. 

N. Atlantic (Sts. 1152, 1165, 1183, 1256). 

Four specimens ; total length 43 nun. 

4. Dolopichthys microlophus , sp. n. 

D. 7 ; A. 5. Distinguished from the preceding by the 
shorter illicium, less than ^ the length of fish, and the much 
smaller and more numerous teeth, forming a close-set series 
in the upper jaw. 

N. Atlantic (St. 1159). 

One specimen ; total length 34 mm. 


5. Dolopichthys gracxlispinis , sp. n. 

D. 5 ; A. 5. Spines at articulation of lower jaw long, 
slender, divergent, the mandibular longer than that on the 
quadrate. Illicium ][ to J length of fhh. 

N. Atlantic (St. 1358) and Gulf of Panama. 

Two specimens, 50 and 65 mm. in total length. 

6 . Lophodolus acanthopnathus , sp. n. 

P. 8; A. 7. Similar to L . indicus } Lloyd, but with the 
illicium shorter and arising from between sphenotic spines 
instead of from occiput. 

N. Atlantic (Sts. 1342. 1358). 

Two specimens, 22 and 25 mm. in total length. 

Lasiognathus, gen. nov. 

Near Dolopichthx/n y but upper jaw projecting far in advance 
of lower, and piteinaxillaries connected with head by a wide 
membrane, which permits them to meet anteriorly either 
above the snout or below it; in the latter position they form 
the margin of a membranous pouch, with long and slender 
teeth meeting across the aperture in front of the lower jaw. 

7. Lasiognathus saccostoma , sp. n. 

D. 5; A. 4. Depth about 4 in length. Head compressed, 
very elongate, the slender sphenotic spines but little nearer 
to end of prasmaxillaries than to base of caudal. At articula¬ 
tion of lower jaw mandibular and quadrate spines like those 
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of DnJopichthy* rjrariJispinis. Illioium about as long ns the 
fullv < xseitod basal bom*, tlie two together as long as the fish; 
beyond tlie bulb a filament that ends in three hook-shaped 
dentieles. 

Caiibbenn Sen. 

One specimen, 75 (60 + 15) mm. in total length, 

CH A'. NOPHRYNE, gen. nov. 

As Dolopichthys , but without sphouotic spines and with 
posterior part of trough on upper surface of skull margined 
by blunt ridges. 

8 . Chtvmphryne longicrps, Bp. n. 

I). 7 ; A. 6. Head long, with deeuived profile ; lower 
jaw \ to 3 length of fisli. 

N. Atlantic (Sts. 1152 and 1570) and Gulf of Panama. 

Fouiteen specimens, 15 to 30 mm. in total length. 

BOROPHRYNK, gen. not. 

As Linophryne, but without a barbel. 

9. Borophryne apoyon , sp. n. 

T\ 4; A. 4; P.15-16. Form oval, rather deep. Illicium 
with short stem ; bulb wi 111 branched filaments at sides and 
with bifid terminal appendage. 

Gulf of Panama. 

Four specimens up to 83 mm. in total length. 

10 . Linopkryne macrodon , sp. n. 

D. 3; A. 3; P. 17. Illicium longer and more slender 
than in L . lucifer , with smaller bulb and longer terminal 
filament. Barbel ^ length of fish, with a lateral and two 
lei initial branches; each of the latter divides into two long 
filaments, each of which bears a shorter one. 

Gulf of Panama. 

One specimen, 53 mm. in total length. 

11. Linopkryne arborifer , sp. n. 

D. 3 ; A. 3; P. 16. Illicium with trifid terminal appendage 
longer than stem + bulb. Barbel as long as fish, much 
branched, the ultimate brauches filamentous. 

N. Atlantic (St. 1161). 

One specimen) 70 mm. iu total length. 
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12. Linophryne pohjpogon, sp. n. 

I). 3; A. 3; P. 12. Bulb of illicium with a series of 
filaments on each side. Baibel ^ length of fish, witli about 
16 equal blanches aiising togetlier from the short basal part, 
N. Atlantic (8t. 1142), 

Ono specimen, 45 mm. in total length. 


13. Afelanocctus niger , sp. n. 

D. 14-15 ; A. 4; P. 18-20, Near M.johnsoni, but illicium 
simitar (£ to jf length of fish) ami teeth in jaws weaker; 
a stlong tooth on each side of vomer. 

Gulf of Panama, 

Seven specimens ; total length 110 mm. 


14. Melanocetus polyactis , sp. n. 

D. 16-17; A. 4; P. 19-20. Near At.niger, but dorsal 
rays moic numerous, illicium ^ length of fid), leaching origin 
ot dorsal when laid back, and vomeiine teetli in a tiansveise 
series, as in At. jolmsoni. 

Gulf of Panama. 

Three specimens ; total length 90 mm. 

15. Gigantactis gracilicauda, sp. n. 

D. 6; A. 6. Illicium as long as fish. Oiigin of dorsal 
equidistant fiom eye and baso of caudal. Caudal peduncle 
long and slonder. 

N. Atlantic (St. 1183). 

One specimen, 107 turn, in total length. 


16. Gigantactis macroncma , sp. n. 

D. 6 ; A. 5. Illicium four times as long us fish. Origin 
of dorsal a little nearer to base of caudal than to end of 
snout. Caudal peduncle long and slender. 

N. Atlantic (St. 1365). 

One specimen, 133 mm. in total length. 

Kuynchactis, gen. nor. 

Near Gigantactis , but teeth in jaws minute, except for an 
external pair of auteiior canines in upper jaw* 
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17, Rhynchactis leptonema } sp. n. 

D. 3; A. 3. Head rather short and broad ; itlicium 
slender, 1$ length of fish, inserted above end of snout, which 
is tiuncated and does not project in front of mouth. Origin 
of dorsal equidistant from eye and base of caudal. Caudal 
peduncle slender. 

N. Atlantic (St. 1171). 

One specimen, 57 (42 + 15) mm. in total length. 

Lipactis, gen. nov. 

Related to Aceratias. Noillicium. Skin blackish, spinu- 
lo^e. Snout short, not projecting. Teeth in jaws small. 
Eyes not telescopic. Nasal area not prominent. 

18. Lipactis tumidus , sp. n. 

D. 5; A. 4 ; P. 15. Form ovate, the depth about £ the 
length. Mouth small, oblique. 

N. Atlantic (Sts. 1171, 1186). 

Two specimens; total length 35 mm. 

RHYNCHOCERATIAS, gen. nov. 

Near Lipactis , but snout projecting in front of pra> 
maxilluries, armed with denticles that are opposed to the 
enlarged anteiior teeth of lower jaw. Eyes not telescopic. 
Nasal area not or but little prominent. 

19. Rhynchoceratias brevirontris, sp. n. 

D. 5; A. 4. Rostral projection short. Nasal area pig¬ 
mented ; nostrils moderate, the anterior wide apart. 

N. Atlantic (St. 1171). One specimen, 40 mm. in total 
length. 


20. Rhynchoceratias leucorhinus , sp. n. 

D. 4-5; A. 4. Rostral projection short. Nasal area 
white; nostrils large, the anterior narrowly separated in 
middle line of snout, the posterior contiguous to eyes. 

N. Atlantic and Gulf of Panama. 

Six specimens, up to 25 ram. in total length. 

21. Rhynchoceratias onoorhynohus , sp. n. 

D. 4-5; A. 4. Depth 3£ in length. Rostral projection 
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prominent, decurvecl. Nasal area pigmented ; nostrils mode¬ 
rate, the posterior well separated from and smaller than eye. 
N. Atlantic (Sts. 1171,1189). 

Two specimens ; total length 44 ram. 

22. Rhynehoceratias rostratus , sp. n. 

D. 5 ; A. 4. Depth 3 in length. Rostral projection 
prominent, decurved. Nasal area pigmented ; nostrils rather 
large, the posterior near eye and equal to eye in vertical 
diameter. 

Gulf of Panama. 

One specimen, 38 mm. in total length. 


LXIII.—Spongilla rotundacuta, a new Fresh-water Sponge 
from the Delta of the Volga *. 13y P. Hesvoi (Zoological 

Museum of the Russian Academy of Sciences). 

Tub sponge is incrusting, forming a crust some 4 mm. thick. 
The maiu fibres of the skeleton arise vertically and the 
spicules project through the dermal membrane. The more 
light transverse fibres connect the main ones. 

The gemmules gather on the substratum in a pavement- 
layer. 

The macro8cleres are smooth, cylindrical, and slightly 
curved. Most of them have rounded tips of a paraboloidal 
form, or they have points very obscurely and slightly marked. 
Sometimes each end bears a minute conical projection. 

The microscleres are smooth, fusiform, gradually and 
sharply pointed, scattered in the parenchyma and piled up , 
in great numbers round the gemmula-layer. 

hach gemmula is surrounded with a cellular pneumatic 
coat and has a ioraminal tubule. 

This new sponge was found in the delta of the Volga 
(18. ix. 1922) and sent to me with other material from the 
Volga River by Mr. A. L. Behuing. 

The only specimen is a crust on a fragment of a Unio 
shell. Its colour is dark grey ; the flesh is rather hard and 
very brittle. 

* Described but not figured in *Arbeiten der Biologischen Wolga- 
Station/ lid, vii. Nr. 1, 2 (1923) (Saratov). 
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The thin dermal membrane, conserved in some places, is 
pierced with the projecting spicules. 

The gemmules form a continuous pavement-layer of 
yellow colour. 

The skeleton is formed of vertical main fibres and con¬ 
necting transversal ones (fig. 2, a , b). The skeleton of the 
dermal membrane is an irregular network of maerosclercs, 
indistinctly gathered in fibres. Between them occur 
mieroscleres. 


Fig. 1. 



c e 



Fig. 8. Fig. 2. 

Fig. 1 .—a and b y macroaclores; r, d } and c, nncrosclcres. 

Fig. 2.—The skeleton: a, main, and b , transversal fibres. 

Fig. 3.—A gemmula. 

The majority of the macroscleres have rounded ends 
(fig. 1, a, b ); the indistinctly pointed spicules occur less in 
number. In addition, very rarely there are found spicules 
with distinctly short-pointed ends. The macroscleres are 
cylindrical, 265-220 mm. long and 17-18 ram. thick. 

The mieroscleres are fusiform, 144-117 mm. long and 
7-4 mm. thick (fig. 1, c, d t and c). Gradually tapering away 
to both ends, they terminate with thin points. 
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The macro- and mierosclercs are connected by transitory 
forms, but the latter occur rarely. Both groups are there¬ 
fore quite distinct. 

The geminules have 428-275 mm. in diameter and form a 
pavement-laver on the surface of the shell. The side of 
each gemmula, pressed to the substratum, is flattened, and 
that gives them a peculiar appearance (fig. 8). 

From the top of each gemmula arises tubule, 78-80 tnm. 
long and 50-10 mm. wide, winch pierces the cellular pneu¬ 
matic coat. 

The nncroseleres are gathered in great numbers around 
the geruiuula-lajcr. 

8 rotundacuta refers to a group of the genus which has 
smooth mieroseleres. In the literature aeci ssibie to me there 
arc four of such species described. The*e are the following: 
S. snienris, Anmuuiale, <V. asj)inosa % Potts, 8. cetheria 
Annandale, and *S\ carter /, Bnwerbank. 

In S. sinensis the gcmmulcs arc deprived of the tubules. 
In aS. aspinosa occur dermal nncroscleres of*a peculiar kind. 
r riiose peculiarities separate both species from <S. rotundacuta . 
This latter is nearly allied to both remaining species, 
8. (Ptheruv and S. carteri , which are possibly identical. 

»S. rotundacuta is related to S. carteri , as 8. fragitis , 
subsp. culcutanay Annandale, to the typical form. Iu this 
subspecies the macrosclcres “ are abruptly pointed or almost 
rounded at the tips In our case the diversity goes m 
tin* same direction. 

8, carteri is “the most universally distributed” species in 
ludiaf. It is found in the Malay Archipelago and on 
Mauritius. Quite apart stands the finding of this species 
in Europe, in the Balaton Luke (subsp. baluiunensts, Arndt +). 

S . cetherirt is known from Africa. 

The near relationship between our form and these tropical 
species makes us regard our species as a southern element 
of the fauna. Its finding in the delta of the Volga must be 
iu connection with the occurrence here of some southern 
elements also in the ilora. 

* Annandale, 1911, *Tho Fauna of British India,* London, p. 99. 

t L. r. p. 90. 

* Annandale, i c. p. 89; W. Arndt, 192-1, Zool. Anz. Bd. lvi. Heft 3- 4, 
“lnder BeaclinfToubeit der Spicula und dor (lemmuho untem-hiedtMi 
sieh die vorliegoiulen EMiinpliiro nicht m>u do non dor 8Uun inform,” 
p. 78. 


Ann. i k Mar/. X. Hist. $ei. I>. Vol, xv. 


38 
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LXIV.— Two new Fishes from Tonk\n % with Notes on the 

Siluroid Genera Glyptosternum, Exostoma, etc . By J. It. 
Norman. 

(Published by permission of the Trustees of the British Museum.) 

The now species desciibed below form part of a small 
collection of fishes made by Mi. II. Steven*, under the 
direction of the Tiustees of the Percy Sladen Trust and the 
Godinau Exploiation Fund, in the basin of the Red liiver, 
Noithern Tonkin. 

Discognathus apogon 1 8p. n. 

Depth of body 5 to 5£ in the length, length of head 4} to 5, 
Snout rounded, equal to or a little longer than postorbital 
part of head ; diameter of eye 4iJ to 5 m length of head ; 
interorbital legion a little convex, its width 2 to 2\ in length 
of head. Width of mouth more than $ that of head ; barbels 
absent. Central area of disc about £ its total width ; fro© 
border with numerous small papilhu. Upper lip feebly 
papillose, with crenulated margin. Dorsal III 8; a little 
nearer base of caudal than end of snout ; second branched 
ray longest, as long as or a little shorter than head. Anal 
II 5. Pectoral shorter than head, extending more than i of 
distance from its base to pelvics, which reach vent or a little 
beyond. Caudal deeply emarginate. Caudal peduncle 
about twice as long as deep. 40-42 scales in a longitudinal 
series, 5 from origin of dorsal to lateral line, 3 between 
lateral line and root of pelvic. Dark brown above, yellowish 
white below; some dark streaks on upper parts of dorsal 
rays. 

Four specimens, 115-123 mm. in total length, from Ngoi« 
Tio, Col des Nuages, Tonkin (altitude 4500-0500 feet). 

Near D. imberbis, Vinciguerra, from Burma, which has a 
larger head, longer snout, shorter postorbital region, central 
area of disc more than j its total width, and pectorals ex¬ 
tending well beyond vent. It may be distinguished from 
Z>. prochilus , Sauvage, from Sze Chuen, China, chiefly by 
the complete absence of baibels. 

Euchiloglanis macrotrema } sp. n* 

Depth of body 8 to 9 in the length, length of head 4f to 5$. 
Head about as broad as long. Eyes very small; interorbital 
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width nearly 4 in lengtli of head. Snout, longer than post¬ 
orbital part of bead. Nasal barbel 3£ to 3J in length of 
head, nearly or quite reaching eye ; maxillary bai bel reaching 
level of upper angle of gill-opening ; outer mandibular barbel 
longer than inner, somewhat shorter then nasal barbel. 
Fold of lower lip interrupted. Width of mouth about 2^ in 
length of head. Lower angle of gill-opening opposite lower 
end of pectoral base. Dois.il 1 b; origin a little in Iront of 
extremity of pectoral, equidistant from upper end of pectoral 
base and middle ot pelvic base. Anal b. Pectoral with Hi 
branched rays, a little longer than head, not reaching pelvics. 
Pelvic with 5 branched rays, nearly or quite reaching vent. 
Caudal truncate. Caudal peduncle 2^ to times as long as 
deep. 

Two specimens, 110 and 170 mm. in total length, from 
Ngoi-Tio, Col dfs Nuages, Tonkin (altitude 4.MKMiOOO h*et). 

Near E,ftv, Viuciguena, from Upper Burma, ditVcring 
especially in the larger gill-openings and the more slender 
caudal peduncle. 


Mr. Regan 0 has grouped the fishes formerly placed in the 
genus Exostoma of Biyth into three genera— Purexostoma , 
Euc/nloylau A, and Exostoma ,—based mainly oil differences 
ill the dentition. The types of Exostoma andersonii, Day— 
a species not semi by Regan,—have been redescribed by 
iioraf ; this species appears to me to be sufficiently distinct 
from the remainder to wan ant the erection of a fourth genus 
for it. These four genera appear to be well defined, and I 
adhere to the nomenclature ot Regan. Hora has proposed to 
transfer the name Glyptosternum to the group collectively* 
but his reason for this—that McClelland’s description of the 
pectoral fin of G* reticulatum indicates the structure found in 
these four genera and in Pseudecheneis —seems to me insuffi¬ 
cient. He also considered Exostoma to be a synonym of 
Glyptotfwrax, but, as Ragan} has pointed out, Blyth’s 
description of the genus leaves no doubt that he had before 
him a fish congeneric with Exostoma labia turn. The assump¬ 
tion that the corrugated thorax described by McClelland in 
Glyptosternum reticulatum, and the absence of folds on the 
thoiax of Exostoma as described by Blytli, are both the result 

* Ann. & Mag. Nat. Hist. (7) xv. 1905, p. 182. 
t liec. Ind. Mus. xxv. 192b, p. 1. 
i Arm. & Mag. Nat. llist. (9) vi. 192b, p. 008. 

38* 



572 


Mr. J. R. Norman 


of preservation in spirit, seems a somewhat insufficient reason 
tor interchanging these generic names. 

The following synopsis is bast d on that given by Regan, 
but has been modified to include ail the species now know n :— 

I. Teeth all pointed, those of the upper 

jaw forming a band which is produced 
backwards at the sides (figs. 1 A, 2 A); 
gill-openings extending on to the lower 
surface of the body; fold of lower lip 
broadly interrupted; pectoral with 11 
branched ray». 

A. Pectoral extending $-$ of the distance 

from its base to the base of pelvics; 
caudal peduncle 3 times as long ns 
deep. 

B. Pectoral extending J J of the distance 

from its base to the base of pelvic*; 
caudal peduncle twice as long as deep. 2. P. inaculatum, Regan* 

II. Teeth all pointed, those of the upper jaw 

forming a band, which is not produced 
backwards at the sides (figs. IB, 1 U); 
gill-openings not extending on to the 
lower surface of the body; lower lip 
continuous or not; pectoral with 13-19 

branched rays. Krcmi.ooi.ANi8. Regan 

f = buimige]. 

A. Fold of lower lip interrupted ; pectoral 
w ith 13-17 branched rays. 

1. Lower angle of gill-opening above 
base of pectoral spine. 

a. Pectoral fin extending scarcely jj of 

the distance from its base to base 
of pelvic*; band of teeth in upper 
jaw partially divided in the centre 
(tig. 1 (J) ; pectoral with 15 

branched rays . 1 . L. free , Yinciguerra. 

b. Pectoral fin extending } or more 

of the distance from its base to 
base of pel vies; band of teeth in 
upper jaw not divided. 

*. Pectoral with 13-15 branched 
rays; caudal peduncle much 
longer than deep, 
t. Width of mouth 2£ to 3 in 
length of heAd; caudal pe¬ 
duncle 2 to 2J times os long 

6,8 deep. 2. JR. davidi , Sauvago. 

t This species is found in Eastern Turkestan and in the mountain* 
regions that border it ou the south and west, i have compared an 
example from Kashmir, undoubtedly P. stohezkrr, with others from the 
Ak Sai River, Eastern Turkestan, and the Upper Amu-Darm, received 
as P. otchanini, and am unable to detect any important differences 
between them. 


Pahkxostoma, Regan, 

[=s/\ ottrhamtu , liens.] j. 
1. P. *toluzk<e , Buy 
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+t. Width of mouth 2 to 2.J in 
length of head; caudal pe¬ 
duncle times a* long Aedeep. E. myzostoma , Norman. 

**. Pectoral with 10-17 branched 


Fig. J. 




Dentition of upper jaw of: (A) Pare.rout am a stolicz/ctr, (B) EuchilnyUims 
davidi , (C) 7;. yV<r, (I)> Glaridoylanis andersonii (after IIora), 
(Kj Exostoma vinciyuerra. 


Fig. ± 



€ 

ABC D 


Isolated tooth of: (A) Parexostoma stoliezker, (B) Enchihyhmi* davidi f 
((<) Glaridoylanis andersonii (after Horn), (D) Exostoma uinci- 
guet'ra. 


rays; caudal peduncle about as 


long as deep. 4. K hodyarti, Horn. 

2. Lower angle of gill-opening oppoaite (man. 

base of pectoral spine.. 6, E, macrotrema, Nor- 
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B. Fold of lower lip continuous; pectoral 
with IU-19 branched ravs. 

]. Pectoral with P* branched ravs, ex- [gnevra. 

tending beyond origin of ptduca . . 0. 1C. macropteru*, Viuci- 

2. Pectoral with 10 or 17 branched 
ravs, not extending beyond origin 
of pc hies. 7. 1C. bhjthn , Day. 

Hi. Teeth greatly completed, with apices 
broad, truncate or notched, tlune of the 
upper jaw forming a band which is not 
produced bnckwardsat thesides(tigs. 1 I), 

2T); gill-openings not extending on to 
the lower surface of the hodv ; fold 
of the lower lip broadly interrupted; 

pectoral with 11 branched rays. ( »r.AUlDoor.ANiK,gen.nov. 

1 . (i. (indtrAuitu, 1 )ay . 

IV. Teeth rather large, movable, onr-shaped, 
flattened distallv (tig. 2 I)), depressed 
and directed backwards, arranged in two 
well-separated bands or patches in each 
jaw (tig. 1 E); gill-openings not ex¬ 
tending on to the lower surface of the 
body; fold of the lower lip continuous; 
pectoral with 10-12 branched rays . . Kxoktoma, Blyth. 

A. Caudal tin truncate or very slightly 

eiuarginate . 1. B. virtciym'rvrr , Began 

S incl. 1C. stuart i, Horn, and 1C. c/uiudfntrii , Horn], 
or rather deeply 

emarginate. 

1. Pectoral with 10 branched rays .... 2. 1C. fterdmovii, Bljth. 

2. Pectoral with 12 branched ravs .... 11. 1C. labtatum, M act 'loll. 

The following species requires ft new description :— 

Jutehiloy lanis davidi. 

Chimarrichthys davidi, Sauvage, Bev. et Mag. Zool. xxv, 1874, p. 333; 

Began, Ann. & Map. Nat. Hist. (7) xv. 1905, p. ]83, 

XCaodoma davidi, Gunther, in Pratt, 8nowa of Thibet, Appendix. p,245 
(1802). * 
Glyptostemum davidi, Ilora, Bee. Indian Mus. xxv. 1023, p. 37. 

Depth of body 5 to 6^ iti the length, length of head 4£ to 
4$. Head about as broad as long. Eyes verv small; inter- 
oibital width 3£ to 3$ in length of head. Snout about us 
long as postorbital part of head. Nasal barbel 8g to 3* ia 
1' ngtli of head, reaching eye ; maxillary barbel abort, scarcely 
reaching beyond lower end of pectoral base ; outer mandibular 
barbel longer than inner, but shorter than nasal barbel. Fold 
o£ lower lip widely interrupted. Width of mouth 2^ to 3 in 
length of head. Lower angle of gill-epening opposite or 
below the middle of pectoral base. Dorsal 1 6; origin above 
posterior half of pectoral, equidistant fioin upper angle of 
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gill-opening and middle of pelvic base. Anal 6. Pectoral 
with 13 or 14 branched rays, a little longer than head, 
scarcely reaching pelvic*. Pelvic with 5 branched rays, 
almost reaching vent. Caudal subtruncate. Caudal peduncle 
2 to 2if times as long as deep. Uniform pale brownish. 
Eastern Tibet. 

Described from five specimens, 125-155 mm. in total 
length, including one of the types of the species. 


LXV.— The Spedan Lewi* South American Ex f dor at ion .— 

I. On Mammals from Southern Bolivia . By OLDFIELD 
Thomas, F.R.S. 

By the generosity and public spirit of Mr. J. Spedan Lewis, 
the successful collector JSeiior Emilio Budin has been enabled 
to continue bis collecting work in South America for the 
benefit of our National Museum. Such a continuation is of 
the utmost value to science and to the Museum, for the 
localities at which Sr. Budin has previously worked are 
isolated from each other, and we really know very little of 
the detailed distribution of the vatious forms, and how far 
they intorgrade. 

The present collection, the first on Mr. Lewis’s account, 
was maueinextremcSoutliern Bolivia, in the country bordering 
Northern Argentina. No other modern collectors have worked 
in this area, although Perrv 0. Simona got series from the 
high plateau to the west, Iiobin Kemp some from Cordova, 
William Foster from Paraguay, and Alphonse Robert from 
Matto Grosso. But the S mtheru Bolivian lowlands have not 
previously been investigated. 

A few specimens in spirit were, however, collected by. 
Dr. Borelli for the Turin Museum in 1897 at Caiza in this 
same region, and were worked out by myself*. 

The localities at which this first collection was made are as 
follows:— 

Yacuiba .—Just on the Bolivian side of the Argentine- 
Boliviau boundary, about 22° S. and 6° 30' W. Altitude 
600 in. 

Onvaparu — 1000 m., about 35 kilometres north of Yacuiba, 
6n the way towards Tarija, Bolivia. “A low-lying valley, 
with a great deal of vegetation.” 


* Bull. Mus. Torino, xiii. no. 315 (1898). 
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Sierra Santa TiWi.—A ran go of bills neir I tail, about 
75 kilometres N.W. of Yaeuiha and 10 kilomcfies west of 
Campari. Summit about 2200 metres; one ot a senes of 
parallel ranges which have to be crossed in travelling north- 
wauls into Bolivia. The locality vvlieie Sr. Budm woiked 
was at the foot of the range, altitude about 1600 in. 

The collection consists of seventy-nine specimens belonging 
to nineteen species, of which the majority are ielated, as is 
natural, to those of Jtijtiy, N. Argentina, a province whose 
mammalogy is alone known fiom the pievions work of the 
same admirable collectoi *. There are, however, several forms 
belonging to a more northern fauna, among wdiicb may be 
noted the new tree-rat 
coludo which I luive c 
discoveries the most notable is the handsome brocket named 
atiiM Mis. Lewis. 

Even fiom this first collection it is clear that very much 
of interest and value to science is ceitaiu to lesult Irom 
whatever explorations Sr. Budin is enabled to make by 
Mr. Lewis’s help. 


(Rhipidomys colliaut) and the laige 
lied Oryzomus lcoat us . Of the new 


1 


1. Cebus az<mc , Itengg. 

¥ . 1754. Yacuiba, GOO m. 

¥ . 1791. Campari, 1000 m. 

¥ . 1823. Sierra Santa Rosa, 1000 m. 

Represents (\ paliulus, Giay, which is by Elliot considered 
as a subspecies of azarce. The typical specimen of jmlhdus 
came from Santa Cruz de la Sierra, and the piesent is a 
considerable extension of its known Bolivian range. 

2. Eptesicm Bp. 

C J. 7 A. Sierra Santa liosa. 

]Near E. fiuiualis, ci’Oib. Forearm 38 mm. 

3. Myoiis nigricans, Wied. 

? . 1773. Campari, 1000 m. 

4. Cerdocyon mimax , Tlios. 

¥ . 1751, 1753, 1755. Yacuiba, 600 m. 

rf. 1765, 1771, 1787; ?. 1774, 1775, 1782, 1795, 1809, 

Oampaii, 1000 m. 

cJ. 1813. Sierra Santa Rosa, 1600 m, 

* Vf. Anu. k Mag. Nat. llist. (9) viii, p. 608 (1921). 
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This fine* aeries allows that there is a good deal of variation 
both in colour and skull-characters in the genus Ccrdocyon , 
some of them being neai ly as dai k-colouied as the type of 
i»hna,t‘j while the majority aie almost or quite as light as in 
that of tucumanus . In size their uveiuge is about equal to 
the dimensions in nnma.v, falling considerably short of that 
given by Lbunbeig for his Ccrdnn/on tltous fronto *, which 
came from the Rio de Oro, Chaco Austral. 

Pending fmflier study, the Bolivian specimens may be 
provisionally icferred to mi max. 

f). Sc turns argent lulus , Thos. 

<J. 1817, 1810, 1820, 1821, 1822 ; ?. 1818. Sierra 

Santa Rosa, l tan, 1000 ill. 

Quite similar to the typical specimens, which were obtained 
by Si. Budin at lLiguerillu, Jujny, m 1021. 

C. Oryzomys legatiu >, sp. n. 

cJ . 1777, 1790. Carapaii, 1000 m. 

Mciir 0. intermedins of S. Brazil. 

Geneial external appearance quite ns in specimens from 
RSo Paulo of 0. inUnmdnis and of (). holivia of Noith 
Bolivia, the upper suriace of the same daik-lmed huffy, with 
brightoi huffy sides and white belly, tin* luiis of which are 
grey hasaily. Ears large, hi own. Hands and feet white. 
Tail long, tinely scaly, blown above, lighter below-, especially 
pioximally, but not sharply bieolor. 

Skull very like that ot 0 intermedins. Zygomata more 
spread out behind, instead of being evenly curved outwaids. 
Nasals loss pointed behind. 1 nteioi bital legion hioadcr. 
Palatal foramina rather shorter, lncisois unusually opistho- 
ilont; angle ot type 61°. 

Dimensions of the typo :— 

He id and body 140 mm.; tail 1G4 ; hind foot 33*5; 
ear 25. 

Skull : greatest length 30*5 ; corn!) lo-incisive length 32*5 ; 
zygomatic bicadth 18*5 , nasals 14*ti ; intoiorbital breadth 6 ; 
palatal foramina 5*0 ; upper molar sciies 5*2. 

I ltd), as above. 

Type. Adult male. B.M. no. 25. 2. 1. 24. Original 
number 1777. Collected 6th August, 1924. 

This appears to be the furthest south recorded, in the 
western half ot S. America, of any of these huge species of 


* Ark. f. Zool, xii, p. 13 (1910). 
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Onjzomys, the animal seeming to ho a representative in S. Bo¬ 
livia of the Brazilian 0 . intermedia* . In N. Bolivia there is 
alieady an ally of that animal —(K bolivicr ,—hut the present 
form is even more like intermedins , from which, however, it 
(lifters by the different curvatme of its zygomata, and, chiefly, 
by its broader interorbital region, this being in bolivi(B quite 
the same as in the Brazilian species. 

7. Oryzomys sp. ; flnvescens group. 

<J. 1749; 9 . 1747, 1748. Yacuiba, 600 m. 

«?. 1768, 1781, 1786, 1802, 1805 ; ? . 1767, 1770, 1799, 
1801, 1806. Carapari, 1000 in. 

8. Rhipidomys coll inns , sp. n. 

<J. 1824. Sierra Santa Rosa, 1000 m. 22nd September, 
1924. B.M. no. 25. 2. 1 . 39. Type . 

A pale species allied to R. austrinns, but smaller. 

Size medium. Fur not very long, hairs of hack about 
8 nun. in length. General colour above dull lined clay- 
colour, rather paler than in auatrinus . Sides paler and rather 
more huffy. Under surface dull whitish, not very sharply 
defined laterally, the hairs broadly slaty at base, except on 
the chin and throat, where they are wholly white. Ears 
datk brown. Hands and feet with the median part of the 
metapodials biown, the edges and the digits white. Tail 
well bailed, dark brown, the extreme base only furry like 
the body. 

Skull as in R . austrxnu* , but smaller throughout. 

Dimensions of the type :— 

Head and body 135 mm. ; tail 167 ; bind foot 29; ear 21. 

Skull : greatest length 33'7 ; condylo-incisive length 31*5; 
zygomatic breadth 18; nasals 12; interorbital breadth 5; 
palatal foramina 7 x 3'4 ; upper molar series 5*7. 

Hub . and type as above. 

This is the first Rhipidomys found in Southern Bolivia. As 
is natural, it would seem to be allied to the Jujuy It. austrums, 
but is readily distinguishable by its much smaller size. 

“ Trapped in a tree.”— E. B. 

9. Hesperomy* venustus , Tlios. 

c?. 1746, 1750 ; 9. 1758. Yacuiba, 600 m. 
cJ. 1764, 1780, 1783, 1803 ; 9 . 1788, 1808. Carapari, 

1000 ui. 
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The most northern locality recorded, the hitherto-known 
range extending from Jujuy southwards to Cordova. 

10. AJcodon lenyuarum , Thos. 

? . 1797, 1798. Campari, 1000 in. 

Readily distinguishable from the next species by its pro- 
odoot incisors, in which respect it agrees with A . ohscurus 
and benefactus . The buffy-wushed A . lacteus and orhus also 
huvo this character, and no doubt belong to the same group. 

11. Akodon t 'arias y Thos. 

J. 17(50, 1762. Campari, 1000 m. 

Ciiin white. Sides of shoulders huffy as in true ravins , 
not. more greyish as in ylaucinus und simulator . It has been 

I ireviously suggested * that the two lutter should probably be 
ooked upon as subspecies of varius. 

12. Akodon sylvanus pervalens, subsp. n. 

£ . 1759; ?. 1703. Cura pari, 1000 m. 

Like A . sylvanus of Jujuy in all essential respects, but 
larger, with longer tail, and the colour inconspicuously less 
obscure. tSkull larger, heavier throughout, with broader 
interorbital region, longer brain-case, and slightly larger 
bullco. 

Dimensions of the t> pe :— 

Head and body 116 nun.; tail 93 ; bind foot 24*6; ear 19*4. 
Skull: greatest length 30; condylo-incisive length 28; 
zygomatic breadth 16; nasals 12*3; interorbital breadth 5*2; 
brain-case, length 13*5, breadth 12*8 ; palatal foramina 7*6 ; 
upper molar series 4*7. 

/fab. as above. 

Type. Adult male. B.M. no. 21. 2. 1, 55. Original 
number 1759. Collected 22nd July, 1924. 

Very similar to its Jujuy relative, but larger and heavier 
throughout. There is also a resemblance to the Paraguay 
A. arviculoides montevsis , but the colour is darker, the teeth 
larger, and there is no trace of the supraorbital ridges and 
projections usually found in that form. 

13. Akodon ccenosus, Thos. 

J. 1779, 1784, 1789, 1800; ?. 1804. Carapari, 

1000 m. 


♦ Aan. k Mag. Nat. Hi*t, (9) iii, p. 117 (1919). 
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14. O.rymycterus param*nsis jacenlior, subsp. n. 

cJ. 1772, 1778. Cara pari, 1000 m. 

General characters essentially as in true paramensis, with 
file same dark greyish black-lined head and anterior batik, 
and dark buffy or ochraccous suffused rumn, but the whole 
animal is of a somewhat paler shade, as though an inhabitant 
of a more desiccated area, an<l the fur is thinner, coarser, and 
shorter. Size slightly larger. Under surface similarly 
soiled greyish washed with dull buffy. 

Skull rather larger and heavier than that of pannncnsit , 
the muzzle stouter, the nasals broader and less obviously 
trumpet-shaped anteriorly, though they are slightly retrousht?#* 
Zygomatic plate broader. Bulla* inconspicuously larger. 

Dimensions of the type :— 

Head and body 116 mm. ; tail 119; hind foot 28 ; ear 19*8. 

Skull : greatest length 66*2 ; condylo-incisive length 62 6; 
zygomatic breadth 16*8; nasals 14x46; intemibital 
breadth 6 ; palatal foramina 7*5 ; upper molar series 5. 

Hah . as above. 

Type. Old male. B.M. no. 25. 2. 1. Original number 
17 72. Collected 2nd August, 1924. 

Since U. parumemis was described in 1902 further specimens 
of it have come in from Olloiitay tarn bo, Cuzco region of Peru, 
and Leon, Jujny, N. Argentina, but, in spite of the great 
distance between these localities, I can find uo reason for 
distinguishing them from each other or from parumensis 
itself. The present specimens, however, from a lower altitude, 
show enough difference both in skin and skull to make 
advisable their subspecific separation. 

15. Ctcnomye sylvanus, Thos. 

? . 1757. Carapari, 1000 rn. 

Typical locality Tartagul, Balta. 

16. Cavia tschudii pallidior , Thos. 

<?. 1810, 1812, 1816; $. 1811, 1814, 1815. Sierra 
Santa Rosa, 1600 m. 

Absolutely like the Arequipa cavy, in spite of the con¬ 
siderable distance separating the two localities. 

The furthest southern record of tlm genus Cavia on the 
western side of South America, while on the east it extends 
to Ajo, Buenos Ayres. 
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17. Sylvilagus brasiliensis gibsoni 9 Tlios. 

<£. 176D, 1776. Campari, 1(X)0 m. 

9 First desciibtd from Verincjo, Salta, and since received 
from Villu Carolina, Jujny. 

18. Mazama sarw, sp. n. 

9 . 1790. Caiapmi, 1000 m. Adult in the prime of life, 
the teeth m full use but not worn down. B.M. no. 25. 2.1. 77. 
Type. 

A sliaggy-haiied ted species of the rufa group, with the 
head and neck stiongly contrasted deei-colour, not rufous. 

Size about as in rufa. Fur shaggy, longer than in other 
members of the group. Napc-haiis roveised along middle 
line. General ooloui of body rich leddish, but the head and 
neck a clear Cc/o<Wci/tf-like grey, near diab-grey of Ridg- 
way, contrasting markedly and almost abruptly with the 
body-coloui, quite unhkc the paler or browner edition of the 
body-red found in theothei species. Top of muzzle blackish, 
with a white patch on the upper lip. Forehead between eyes 
and a small band below each eye pale uifous. Ears laige, 
their proectote dark drab-grey, their metentote white. Rest 
of head and vvholo of neck drab-giov, slightly daiker above 
and inconspicuously pale* below, the intenamia moie whitish. 
Body tlnoughout rich rufous, not turning to brown on tbe 
liips or lower limbs, which are wholly rufous ; cheat and 
belly rufous, inguinal legion whitish. Tail ahoit, its baits 
mixed rufous and white. 

Skull of type Unfoi tunatcly with the muzzle bioken off; 
its size and general shape about as in the type of M. sheila ; 
huborbital pits shallow; length of tooth-iow inteimediate 
between those of Loimbeig’a M, rufa tola and AL r, vosii, . 

Hiniensions of the type :— 

Head and body 1020 mm. ; tail 99 ; bind foot, ». u. 243, 
c. u. 290 ; ear i 05. 

Skull : zygomatic bieadth 83; bieadtli of biain-case 58*5; 
base of lateial palatal notches to back of condyle. 74*5 ; upper 
tooth-series 58; molars only 33*5. 

llab. and type as above. 

44 Inhabits the stony llills. ,, — E, 13, 

This handsome deer is distinguishable by its contrasted 
grey head and neek, all the other forms of the gioup having 
these either reddish or brownish, duller or paler than the 
body, and generally passing gradually into the colour of the 
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shoulders, not abruptly different. Neither of the two deer 
described from the Chaco by Prof. Lonnberg * can be 
identified with it. 

It is with great pleasure that 1 take the opportunity of 
naming this handsome animal (a most noteworthy discovery) 
in honour of Mrs. Spedan Lewis, to whose husband’s gene¬ 
rosity our National Museum is indebted lor the continuation of 
Sr. Budin’s valuable collecting work—work from which so 
much benefit has already resulted, and is likely to be produc¬ 
tive of more. 

19. Marmoset el epa ns Cinderella , Thus. 

<?. 1785, 1793,1807; ? . 1700, 1791. Oarapari, 1000 in. 


LXVI.— On some Argentine Mammals . 

By Oldfield Thomas. 

1. Two new Rodents from Tucuman Province. 

In company with the remarkable new cavy, Nanocaeia 
sliiptorv , described in a previous number of the * Annals/ 
Mi. Slupton jnesented to the National Museum a consnlei able 
number of other mammals, and among these theie occur 
examples ot the two following new rodents:— 

Abrothrix illutea , sp. n. 

A uniformly dull grey-brown species with very fine soft fur. 

Size medium. Fur exceedingly fine and soft, haiis ot hack 
about 11 mill, in length. General colour above uniform 
finely ticked daik grey-brown (a little darker than “hair- 
brown”), quite without the huffy suffusion on the back found 
jn the other species, the head and whole of the back of the 
same brownish tint; sides slightly lighter ; under surface 
consideiably lighter, the hairs washed with dull whitish ; 
throat lighter mid chin white to the bases of the hairs. Hands 
and feet dull whitish. Tail blackish tluotighout, below as 
well as above, except just for the busal inch. 

{Skull huger than that of A. Uirta, smaller than in hmgi- 
pilis ; smoothly rounded and without ridges, as usual in this 
genus. Muzzle not specially elongated, nasals of average 

* Ark. f. Zool. xii. no. 10 (1919). 
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proportions. Zygomatic plate rather nanow. Palatal 
foramina large and open, leaching nearly to the level of the 
middle of m 1 . 

Dimensions of the type :— 

Head and body 122 mm.; tail 78; hind foot 26 ; ear 16. 

Skull: greatest length 30; condylo-incisive length 27*6 ; 
zygomatic bnadth 14 ; nasals 11x4; interorbital breadth 48; 
breadth of brain-case 13 5; zygomatic plate 1*9; palatilar 
length 12*5; palatal foramina 7*5; upper molar series 4*5. 

Jlab . Tucuman Province. Type from Concepcion, 400 in. 

Type. Adidt female. B.M. no. 25. 3. 1. 13. Original 
number 71. Collect (1 9th September, 1918, and presented 
by S. Shipton, l£-q. One specimen. 

This woolly vole-mouse repie&enls a considerable northward 
extension of tlie known range of the genus, the most noithern 
localities hitherto known being Central Chili tor longtpihs 
and San Kafael, Mendoza, for hirta, while the. other species 
me fiom the far south. It may be readily recognized by its 
uniform dull gieyish-brown colour, without bully suffusion, 
and its intoi mediate size. 

Ctenomys tuconax , sp. n. 

A very large chestnut-coloured species. 

Size us in the laigest members of the genus. Fur of 
medium length, rathei thin and poor. General colour above 
uniform dark chestnut (near u argus-brown ” or “ auburn ” of 
ltidgway), very much as in C. sylvanus utiHlis , rather 
warmer and redder than in C . knighti , median line of back 
not darkened. Under surFuce similar but paler, in some 
specimens approaching cinnamon ; axillary white patches 
very rarely present. Head like body, without special 
markings, or the top of the muzzle may he a little darker 
while the chin may be paler. Hands and feet thinly haired, 
dull whitish. Tail pale brown. 

Skull very large, fulling but little short of that of C. bolivi- 
snaif, and just about equal to that of large specimens of 
apimuSy which it most resembles in shape. Upper surface 
more convex, the supraorbital edges and processes, although 
well developed, not raised to a higher level than the middle 
line of the skull. Nasals of medium size, not markedly 
narrowed posteriorly. Zygomata robust, not specially ex¬ 
panded laterally, the zygomatic nearly the same as the bimeatal 
breadth. Postorbital process of jugal of average sifce, a small 
and shallow but fairly well-defined fossa on the surface of the 
bone iu front of it. Lumbdoid crest well developed, sharply 
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defined, and projected forward menially, then buck ward and 
again forward lateially, no an to form a distinct W across the 
skull, much as in knight/ , while in opium* the lino is nearly 
directly transverse. Choamu mu row, angular, about level 
with the posterior third of tn\ Bulhe not specially developed, 
rather lesH inflated than in opimus . 

Incisors broad and heavy, a little proodont, their angle 
about 107°. Cheek-teeth powerful, the anterior propor¬ 
tionally huge. 

Dimensions of the type :— 

Head and body 1.00 mm.; tail 80; bind foot 48. 

Skull: length in middle line .04 ; condylo-ittcisive length 
54*5; zvgomatie breadth .4.0; nasals 20x87; inteiorbitnl 
bieadth 14*5 ; between tips of postorhital pioeesses 10*8 ; 
aeioss brain-ease 20 fi ; bi-meatal breadth 42*7 ; palatilar 
length 20 ; upper tooth-series (aowns) 12 ; oblique diameter 
of p A 51. 

l/ab. Tucuman Province ; typical series from Concepcion, 
500 m. 

Type. Adult male. B.M. no. 25.4. 1. 17. Oiiginal 
number 8. Collided 24rd August, 1010. Six specimens. 

‘‘Trapped in the sugar plantation.” 

This line and striking species is a rather unexpected 
discoveiy, us the iuco-tueos ot this ligion neie supposed to 
be fairly well known. It is readily incognizable hv its great 
size, being far larger than (\tucumunus and others of this 
neighbourhood, and is, indeed, but little sui passed by 
C boliviensis . Prom the ('.tpiunts of the Bolivian plateau, 
which it most, resembles in skuil-eharaet'os, n is distinguished 
by its unifoun chestnut-colour, widely diilcrent from that of 
the pale Bolivian animal. 


II. A special Genus for Evnko my* fossox. 

When in 1800^ a long-clawed Salta rat was described as 
HnUltrodon fossor it was stated that it u bore to the other 
It ithiodons pieciscly the relation that Akodon megoloityx 
and viacronyx [since sepaiated as Chelemys J did to the other 
Alvodoim, being similaily more highly specialized by the great 
development of its claws for a fossoiial life.” 

But when in 191fi| this gioup ot M ui ines was re-arranged* 
the parallel was not piopeily appreciated, and the species was 

♦ Ann. & Wag. Nnt. Hint. (7) iv, j>. "Ml 
t Op. tit. (8) xvii. |>, J42. 
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placed in Euneomys, s. s., in company with chinchilloides and 
mnrdax. 

It is, however, so obviously distinct from them by its 
specialized habits and fossorial claws that I now think it 
should in the same way be sepaiated ns tho basis of a peculiar 
genus, which might be termed Chrlemyscns. Its primary 
characters would be the deeply grooved incisors and large 
fossorial foro-claws. The former separate it fioni Ckelemys f 
and tho latter from what apj>eard to be its nearest ally, 
Euneomys . 


III. A Second Species of Svaiacopvs. 

Besides the fine series of Spalacopus coanus which the 
M useuni owes to Mr. J. A. Wolffsohu, and the tew examples 
obtained by Mr. Bridges, it possesses one from South Chili 
which a comparison of the skulls shows to represent a distinct 
and much larger species. 

It may be called 

Spalacopus tabanus , sp. n. 

Similar throughout to 8. cyan ns , but decidedly larger, as 
indicated by the skull-measurements. Colour, as usual, black 
with large irregular white pectoral and inguinal patches. 
Skull more robust in all respects, though the interorbital 
hieadth is not greater, and is therefore less in piopoition. 
Incisors rather more proodont—index 120°, as compared with 
about 115°. 

Dimension® of the type (measured on the moistened 
skin):— 

Head and body 145 mm. ; tail 43 ; hind foot 29; ear 9. 

Skull : condylo-basal length 42 (37'3) * ; condylo-incisive 
length 44(39); zygomatic breadth 27 (25); nasals 14*2 (12*2); 
interorbital breadth 8*8 (8*6) ; bi-meaial breadth 19 (18) ; 
bieadth between outer corners of anteorbital foiamina 19*4 
(18*2); diagonal length of bullce 12 (10*3); upper tooth- 
series (crowns) 8 (7*3). 

Jlab. South Chili (exact locality not known). 

Type. Adult male. B.M. no. 73. 12. 16. 4. Purchased 
of K. Gerrard from a collection received from Dr. It. A, 
Philippi. 

* Measurements placed in parentheses are those of an old male of 
S> cyanus from the Oeast Hills, Valparaiso. 

Ann. <k Mag. N. Hut. Ser. 9. Vol. xv. 
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A 

All the members of this genus fiom Middle Chili, Val¬ 
paraiso, &e., are of a quite unitoim size, the skull of an old 
mule with well-developed sagittal crest presenting the dimen¬ 
sions placed in parentheses above. With tins those of 
Spalacopus poeppxyx , Wagl., and Psammoryctes noctivagu 
Poepp. (type-locality ot both, Quinteio, Hio de Aconcagua), 
and Poephagoitn/8 a ter, F. Cuv. (Coquimbo), all fully agree, 
as judged by such measurements and figures as are available. 
And the original Mus cyanus, Molina, should also be assigned 
to the same species, as lias been done hitherto. 


LXVII.— Descriptions of new Species of Cetoniida* from 

Madagascar, a ml some Notes on Synonymy etc . Py OLIVER 

E. Janmjn, F.E.S. 

The species now made known are chiefly from Bejofo, a 
locality in the mountainous district north-west of Mandritsara, 
in the northern pait of the island, and not previously visited 
by insect-collectors. The length-measurements given are 
taken from the front margin of the pronotmn to the apex 
of the elytra, to accord with those given in Pouillaude’s leccut 
monograph * Les Cetonides Malgaches.’ 


Coptomia diversa, sp. n. 

Olive-green or deep violaceous-blue, shining ; pygidium, 
nndeiside, and legs duiker or entirely black. Head sparsely 
punctured, more coarsely so between the eyes and smooth at 
the base ; clypeus strongly furrowed at the sides and very 
deeply notched at the apex. Pronoturn with scattered punc¬ 
tures at the sides and smooth on the disc. Scutellum large, 
smooth, the sides incurved on the basal half, obtuse at the 
apex. Elytra separately rounded at the apex, each with six 
striae, more or less obsolete and indistinctly punctured in the 
male, but well-marked with closely-set aicuate punctures in 
the female, the sides with rows of strigiform punctures that 
are stronger in the female, apex strigoae. Pygidium closely 
fttrigose and sparsely pubescent. Underside and legs with 
black pubescence, mesosteinal process large, divergent, and 
obtuse or subnodose at the apex ; metasternum closely punc¬ 
tured. In the male the abdomen is channelled and the for* 
tibiae are slender and without teeth ; in the female the club 
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of the antennae is shorter and the fore tibiae have two lateral 
teeth. 

Length 15-17 mm. 

Alt. Tsaratannna, Madagascar ($ , coll. Janson). 

This species is allied to C . o/ivacea, Waterli., but is larger 
and of a broader and more ovate form ; the clypeus is longer 
and more deeply notched, the uiesoslei ual process is stouter 
and more divergent, and there are no white spots on the 
exposed margins of the abdomen in either sex. The elytra 
in the female have a distinct fine alutaceous punctmation 
that renders the surface duller than in the male. I have 
submitted both sexes to Mods. A. Bourgoin for comparison 
with his type of O. corrugata , Bourg., and he informs me 
they are different and are a species unknown to him. 

Pygora tristis, sp. n. 

Resembles P. ornata , Jans., but rather more convex and 
of a duller black colour above; the elytra are without red 
markings and have the lateral white spot placed more forward, 
and in the male it is larger. The haul is more closely and 
evenly punctated and has the side-margins of the clypeus 
less raised. The pronotum is mote feebly angulated and 
margined at the sides, and is finely and remotely punctured 
over the entire disc. The striae of the elytra arc coarser, and 
in the male the whole of the third and the basal part of the 
fiist and second strite consist of large arcuate punctures ; 
there is, in addition, a short series of similar punetuies 
between the first and second striie, a humeral group, and a 
less defined row at the sides. The female is smaller and 
narrower than the male, has no white spots on the pronotum, 
and those on the elytra are smaller, the coaise punctmation is 
almost effaced on the elytra, and the pygidium has a smooth 
and very much stronger median curina than in ornata . 
Length, rf 11-13, ? 9-10 mm. 

Bejofo, N. Madagascar (cf ? , coll. Janson). 

Pygora punctata , sp. n. 

Shining green, head dusky, elytra more or less tinged with 
golden or fiery red at the sides ; apex of the clypeus, 
pygidium, sides and apex of the body beneath, and the legs 
red-brown. 

Similar to P. punetatimma y G. P., but with the head and 
pronotum more regularly punctured, the clypeus shorter and 
more broadly reflexed and rounded in front, the pronotum 
bioader aud more feebly margined at the apex, the elytra 

39 ^ 
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with the four discs! fltri» narrower loss curved, and with the 
geminate engraved lines closer together, the interstices 
hioader and less convex, and the sides with fine scattered 
punctures but no regular lows or shite. The white setose 
clothing on the pygidiuni, underside, and legs is also much 
coaiser than in that species. 

Length 6—7 mm. 

Dejotn, N. Madagascar (coll. Janson). 

The five specimens received are all of the female sex, 
and have the abdomen convex, the foie tibia* with two lateial 
teeth, and the apical spurs of the hind tibia* bioadly obtuse. 

Pygora decorata, sp. n. 

This species is closely allied to the preceding (P. punctata) 
and is of a similar gieen coloui, but difiois in having the 
pionotum bioadly suffused with red at the sides and with an 
indigo-blue median stripe which is blondest in the middle, 
and does not quite reach the base, the eiytia nariowly blue- 
black on each side of the scutellum, and the pygidiuni and 
hind femoia blight green. The pionotum ih slightly broader, 
moie strongly margined at the side*, and less closely punc¬ 
tured ; the elytra have a shoit stria on the inside of the 
humeral callus, three rows of punctures at the sides, the outer 
one ot which continues round the apical callus and for a 
short distance on the second interstice ; the median Carina at 
the base of the pygidiuni is less prominent and the meso- 
sternal process is broader. 

Length 8 mm. 

Ambositra, Madagascar (coll. Janson). 

I have seen a single female example only, 

Liotiraca ansata , sp. n. 

Most nearly allied to L.jota, G. P. Black or piceous, 
very shining: apex of eiytia, pygidiuni, and tarsi red-brown, 
each elytron nearing a somewhat handle-shaped yellow figure 
composed of a triangular patch extending obliquely from the 
humeial callus to the sutuial stria, and piolonged posteriorly 
on the outside by a marginal stripe that curves and turns 
imvards behind to the second stria at about one-fifth from 
the apex. Head rather closely punctuied, sides of the clypeus 
feebly impressed and with the margin very slightly raised at 
the basal part only, the apex with a feeble central depression, 
Pronotum entirely rounded at the sides and basal angles^ 
distinctly punctured at the sides nnd in front, but very finely 
and sparsely so behind. Scutellum incurved at the sides 
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and acute at tlie apex. Elytra sculptured almost ns in L.jota, 
but with the geminate engraved lines of the discal «tiiK3 
interrupted and replaced by a simple punctate stria on tho 
convex part in front of the transverse depression, and all the 
interstices less convex. Pygidiurn transversely strigose, 
mesosternal process obtusely triangular. 

Length 7—8 mm. 

Bejofo, N. Madagascar ( £ ? , coll. Janson). 

This pretty species, o£ which I have received five speci¬ 
mens, is in some respects intermediate between L.jota, G. L\, 
and L. 8emistriata } Fainn. 

ChromoptiUa attenuate Rp. n. 

Broad at the shoulders ami more narrowed behind than 
any of tho other species of the genua. Above daik dull 
brown or almost Black, very densely and rugosely punctured, 
and with erect black or brownish hair as in C. hioblujua^ 
Fairm. (niche rh\ Moser), but in other respects more like 
( \ div irsipes, Westw., the pale yellow markings being some¬ 
what similar and consisting ot a spot of variable size on each 
side in front and a basal marginal band on the pronotum ; 
the margins of the scubdlum ; on each elyfroti a transverse 
linear spot above the lateral sinus, (wo similar spots placed 
transversely a little Indore the middle (more lorwaid than in 
diversifies)^ two between these and the apex, and one (some¬ 
times absent) at. the sutuial angle; there is also a large spot 
on each side of the pygidiurn. Underside and legs shining 
piceous or blackish, with long grey pubescence and pale 
yellow markings ; sides of the hind coxse piolonged beyond 
the margin of the elytra ; hind tarsi with the lunges cither 
entirely red, or black with the apical part of the outside fringe 
and more or less of the inside one red ; abdomen arched and 
slightly impressed in tin; male. The female has the pio- 
notum shorter, broader, and more coarsely punotuied. 

Length 11-13 mm. 

Bejofo, N. Madagascar ( rC ? , coll. Janson). 

The markings vary considerably; in some specimens the 
seutelluni is entirely pale yellow and in others wholly daik. 

The following notes refer to the monograph of the Oeto- 
niidm of Madagascar, u L<*s Cdtouidea Malgaches,” by 
T. Pouillaude, published in * Insecta/ vi.-x. (19L6-20) 

Heterosoma concolor } Pouill. Intecta, v. 1915, p. 158. Al¬ 
though one of his own species, the author fails to include or 
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in any way refer to this in his later-published monograph, 
but from the descriptions, which, however, do not precisely 
agree, it is probably the same as the suhnitidum } Pouill., 
described ns a new species in his monograph. 

Coptomia ventral is t Jans., is erroneously quoted as a 
synonym of Pyrrhnpoda mantis , Kr. I possess co-types of 
tlie latter and P, ryanescens , Kr., received from Kraatz, and 
they are identical with (\ marginata , Waterli., as aheady 
recoided by Van de Poll, and fpiite distinct from ventrali $. 

Zehinns hnnacuLtfus (Sikora), Kr., given as a synonym of 
vil/osnlns, Jan^., is a distinct species, of which I possess 
several specimens sent to me by Sikora. 

Mausoleopsia eus/a/acta, Burn*,, of which the location of 
the type is given as doubtful, was in the Sommer collection, 
and is now in niy possession. 


LX VIII .—Few Species of Phytophaga from the Fiji Islands . 
By 0. K. Bkyant, Entomological Assistant, Imperial 
Bureau of Entomology, 

The Phytophaga of Fiji are at present represented by only 
twenty described species, to which I now add thirteen. 
These have been forwarded by Mr. R. Veitch to the Imperial 
Bureau of Entomology for identification. 

The Eumolpidaj will, I think, prove to be the family best 
represented in the fauna of Fiji when they come to be worked 
out, judging by the material forwarded, which includes many 
very obscure and probably variable species related to the 
genera Hyper axis, Demotina , Piomera , etc .; but it is advisable 
to await more material before describing these. 

The following is a list of the species now lecognized:— 

Cryptocephalid*. 

Ditropidus pvnctulum, Chap. (\ It. Soc. Ent. Bolg. xviii. 1875, p. Ixxx. 

N. S. Wales, Fiji la. 

- —- tibialis , Chap. C. It. Soc. Ent. Jlelg. xviii. 1875, p. lxxix. 

IS. K. Wale*, Fiji Is. 

Canobim aureopitosus, sp. n. Mt. Lautolitt, Luloti. 

Eumolpida. 

Damelia marshalli , Clark, Jouru. of Ent. ii. p. 250. 

Eurydemus tnsiynis , Chap. Gen. Col. x, p. 334. 


Vltl. 

Viti. 
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llhiiparitla luteola, Fairui. Le Naturalist*, i. 1879, p. 75. Viti. 

- punvtatimma , Fairui. „ „ „ „ Tonga. 

- mbceneiadli*, Fair in. „ „ ,, ,, Samoa. 

- trapezicollis , Fairni. „ „ „ „ Ovalau. 

- dinpar , *p. n., ,, „ „ ,, Laba*a. 

Vitibin rnforiolwa, Fairm. Ann. Hoc. Knt. Fr. 1881, p/485. Viti. 

- fonnom , lialy, Train. Knt. Sue. Loud. 1877, p. 40. New Hebrides. 

Labasa tcutellaris , gen. et sp. n. Labaaa. 


Chryaomelidae. 

Plogiodera viola ceipennis, sp. n. 


Nat ova, Ovalau. 


Halticidae. 

Ftbra venustn , (Hark, Joura. of Knt. ii. p. 232, pi. xii. fig. 5. Fiji. 

- tnniam anfm<<i, Fainu. Ann. Soc. Knt. Fr. 1SK1, p. 490. Ovalau* 

- I'unobnden, iairm. „ ,, ,, Ovalau. 

— - itiHnlari*, np n. Cuvu. 

Pbpf/otretn Marl, burnt, pp n. (’uvu, Nadar. 

Aphthona rcit<hi ) sp. n. Lautoka. 

- yrreniv*>oth. *\\ n. Loloti. 

(Wpidotirra ttiyra. *p. n. Labma, Lautoka. 

Puylliudes vitinms, hp. n. Cuvu, Lautoka Mts. 


Galerucidae. 


M aland heria funned , Fainu. Ann. Soc. Knt. Fr. 1831, p 487. Viti. 
— ■ stnyiseutafa, Fairin. „ „ „ Viti. 

«— latentiu, Fairm. ,, ,, p. 4*8. Viti. 

~ ftiynalipennifi, Fairm. „ „ p. 489. Ovalau. 

Aulatophora (/vadrinntculafa, F. Mant. In*. i. p. 75. no. 111 

caledonin /, Montr. Ann. Soc. Ent. Fr. 18(0, p, 299. Oceania, Ovalau. 
Kbttsm tnyra, sp. u. Nuusori. 

Afuno/eptu rdionxis, sp. n. Labasa. 

- modmta, sp. n. Lautoka. 


Hispidae. 


Proryie cot herd nrntHpeimi Fairm. Ool. Polvn. p. 95. \ r i ti, Vavao. 

- reichei , Bal}, Trait*. Knt. Soc. Loud. l 8t>9, p.374. Tonga and Viti. 


Cryptocephalid®. 

Ctrnohhis aureopilosus } sp. n. 

Oval, attenuate in front, roneous, and covered with short 
golden pubescence, underside rather duiker, antennae and legs 
lulvous. L. 2 mm. 

Head short, depressed, epistoma smooth, eyes large and 
nearly touching at the summit, slightly emarginate at the 
insertion of the antennae. Antennae fulvous, extending a 
little beyond the base of the prothorax \ first joint slightly 
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thickened, the six apical joints compressed and triangularly 
dilated, forming a slender club. Piothorax aeneous, clothed 
with rather dense golden pubescence, convex, and about 
twice as broad at the base as long, sides regularly rounde l 
and converging to apex, basal margin tiuncate on either side 
of the medial lobe, which is strongly produced and triangular. 
Scutellum small, with the apex of the basal lobe of the pio¬ 
thorax resting on it. Elytra aeneous, with golden pubes¬ 
cence, striate-punctate (the strife moie or less concealed by 
the pubescence), very little bioader than the base of the 
prothorax, twice as long as the prothorax, slightly narrowed 
tloin the base to the apex, witb the apex loumled. Legs 
fulvous. Ventral surface daiker and less pubescent; the 
apical ventral segment, in the about equal in length to the 
two pieeeding ; in the ? the apical segment is very deeply 
notched. 

Fiji Is.: Mt. Lautnki, 23. x. 1921; Loloti, 29. v. 1921 

( W . Greenwood) ; foui specimens. 

This new species evidently forms a link between the 
geneia Uucharis and Ccenobtus. I prefer for the present to 
place it in the latter, on the character ot the eyes practically 
meeting; but the strong!) produced lobe to the basal maigiu 
of the pmthornx places it veiy near to Uucharis . 

Eumolpidae. 

Labasa, gen. nov. 

Elongate, head with eyes a little nauower than the pro- 
thoiax, eyes cmargiimte, a tiansveise depiession between 
them, and a feeble longitudinal sulcus on the vertex ; antennae 
fililoim, the first joint longer than the second and more 
swollen, the socond and thud joints about equal, and the 
following joints longei and about equal to each other, ex¬ 
tending to about half the length of the elytra. Piothorax 
broader than long, with the sides rounded, anterior angles 
with a small tooth, the surface strongly and ineguluily 
punctured. Scutellum strongly transverse, with the apical 
margin neaily straight, slightly produced in middle. Elytia 
wider at the base than the prothorax, elongate, punctate, 
striate, humeial callus prominent, epipleuiao broad and well 
defined for their whole length. Legs slendei, inteimodiate 
and hind tibiae strongly emarginate, claws uppendiculute. 
Anterior margin of thoracic episternum concave, prosteriiuni 
longer than broad. 

This genus is allied to Nodostella , but can be separated on 
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the unusual shape of the scutellum. It, is more elongate than 
Nodostella, and the epi pleura* differ considerably, being much 
flatter in the latter. 

Lahasa scutellaris , sp. n. 

Elongate, deep bronze, with rather vague testaceous 
markings on the elytra, basal joints of antennae testaceous ; 
legs testaceous, with the exception of the apical half of the 
femora, which is darker, and ventral segments fuscous. 
L. 4*5-5 mm. 

Head reddish bronze, rather lighter in colour than the 

[ trothorax, rugosely punctuicd, with a transverse depression 
Hitween the eyes and a feeble longitudinal sulcus not reaching 
the base. Antenme with the four basal joints testaceous, the 
remainder fuscous, extending to about half the length of the 
elytra ; the first joint longer and more swollen than the 
second, the second and third about equal, and the following 
joints longer and about equal to each other. Prothoiax deep 
bionze, slightly broader than long, with the sides rounded, 
widest behind middle, the anterior angles with a small tooth, 
the am face strongly and irregularly punctured. Scut' 1 1lum 
strongly tiansverse, deep bionze, glabrous. Elytra elong ite, 
parallel-sided, from behind middle rounded to apex, strongly 
punctate-striate, deep bronze, with a testaceous line between 
the first anc} second rows «»£ punctures fiom base to apex, the 
apex of rlie elytia mtnowly testaceous, shoulders testaceous, 
h testaceous spot on each elytron, touching the second and 
fourth stiite, and situate about halfway between baso and 
middle. Legs rather long and slcndoi, testaceous, with the 
apical half of the femora fuscous, the intermediate and hind 
tibia* emurginnte at the apex. Undoiside bionze, with the 
ventral segments fuscous, about equal, with tine golden 
pubescence. 

Fiji In.: Labasn, vii. 1921, ix. 1922 (/?. Veitch); two 
specimens. 


Rhy panda dispar , sp. n. 

Subovafe, fulvous, disc of bead and piothorax (except the 
margins) fuscous. L. 4*5-6*5 mm. 

Head very finely punctured, with a transverse depression 
between the eyes, with a longitudinal fuscous patch extending 
from this depression to base, and in its centie a longitudinal 
sulcus. Antaium filiform, extending beyond the middle of 
the elytra ; the second j dut about half as lo g as the first or 
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third, the joints from the third to apex about equal, the first 
joint more swollen. Prothomx transverse, broadest a little 
before the base, sides slightly margined and converging to 
apex, more strongly punctured in its central area and finer at 
base; tlieie is an irregular longitudinal patch extending from 
the centre of the prothorax to the base which is almost 
glabrous ; the central area of the prothorax is also more 
fuscous, Scutellum about as broad as long, impunctatc. 
Elytra very little broader at the base than the prothorax, 
widest just behind the shoulders, regularly punctate-striate. 
Undersido t'ulvou*, middle and hind tibite strongly einarginate 
at the apex. $ . 

The ? differs in its much larger size, its colour generally 
darker, with irregular fuscous patches oil the tdytiu, and the 
antennae are shorter. 

Fiji Is.: Labasa, xii. 1921, ix. 1922 (It. VeUeli) ; 3 c? * 
2 ? ? • 

Allied to the group containing the species It. pajmana 9 
Jac., and Jt. iwpitncticollis, Baly. 


Chrysomelid®. 

Plagiodera violacripennix, sp. n. 

Oblong, convex ; fulvous, with the apical joints of the 
antenna) daiker, elytra metallic blue-purple f underside 
fulvous. L. S mm. 

Head Fulvous, longitudinally impressed between the eyes. 
Antennae with the first four joints fulvous, the fiist joint 
longer than the second and about equal to the third, and the 
seven apical joint* duiker and more flattened and about equal 
to eacli other, and reaching not quite to the middle of the 
elytra. Pmthorax fulvous, smooth and shining, transverse, 
more than twice as broad as long, with the sides conveiging 
from the base to the apex. Scutellum fulvous, smooth and 
shining, subtriangular. Elytia metallic blue-purple, convex, 
finely and irregulai ly puneiuiod, a little broader than the 
base of the prothorax, oblong, with the sides broadest behind 
middle and slightly mended to apex, and at the apical sutural 
angle produced into a minute tooth, the lateral border slightly 
flattened and reflexed, the humeral callus strongly maiked, 
and the elytra at their base slightly depressed. Legs and 
uruleiside fulvous, the central portion of the five ventral 
segments smooth and shining, with the sides unevenly punc¬ 
tured, the segments about equal to each other, the apical 
segment slightly notched. 
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Fur Ts. : Natova, 1910 (R . Veitch) ; one specimen. 
Oviilau (//.J/.xV. 4 Herald ’) ; one specimen, slightly immature. 

AHid to /'. marginal a i Billy, from New Guinea, in struc¬ 
ture, hut differing in colour and in the lateral margin not 
being thickened but slightly flattened and reflexed. It 
ic.sombles in colour i\ thoracica , F., trom W. Alricu. 

Halticid®. 

AjJifhona vetfchh , sp. n. 

Subovate, flavour, shining ; labium, apical joints of the 
antennas and hind tYmoia darker. L. 2 mm. 

Head smooth and shinin”, with the fiont carinate between 
the antenna*, labium neaily black. Antenna? extending to 
about the middle of the elytra, with the four basal joints 
flavous, the apical joints much duiker; the iiift joint about 
equal in length to the second and third combined, the fifth 
slightly longer than either the fourth or sixth. Prothorax 
smooth and shining, a little broader than long, with the sides 
slightly rounded and the anterior angles obliquely truncate. 
fScutellum fiiangulur, flavous. Elytra ovate, a bale broader 
than the base of the prothouix, slightly dilated behind middle, 
very feebly punctuied. Undeiside flavous, with thepo&teiior 
femoia almost black with tho b:isal tldrd flavour, the hind 
tarsi with the tirst joint about equal to the second and third 
combined. 

FlJt Is. : Cuvu, 5. vi. 1915 (//. Veitch) ; one specimen. 
Lautoka, 21. ii. 1919 (A\ Veiu h) ; four specimens. 

This new species is somowh.it allied to Ajdithona nigri - 
lahris , Duv., in general structure, but is a much smaller 
insect, differs in colour and in the seutellum not being 
black, and the punctuiation of the elytra is not so well 
do lined. 

Aphthona greenwoodf, sp. n. 

Ovate, convex, black, nitid, with the labrum, antenna?, 
anterior and middle legs and bind tibia? fuscous. L. 2 mm. 

Head finely punctured, labrum fuscous. Antenna? fuscous, 
with the buse of the joints slightly paler, the first two joints 
about equal and more swollen than the following, reaching 
to about the middle of the elytra. Prothorax transverse, 
wuth the anterior angles oblique, strongly punctured, with 
the punctures wide apart, and a feeble longitudinal impression 
in the middle at the base. Seutellum triangular, smooth. 
Elytra a little broader than the base of the prothorax, strongly 
and irregularly punctured. Anterior and intermediate pair of 
legs fuscous, mud femora swollen and black, tibiae and tarsi 
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fuscou*. Underside black, with the ventral segments feebly 
punctured ; the first segment the longest, second, third, and 
fourth about equal, contracted in the middle, the fifth longer 
and fuscous, strongly notched. . 

FIJI Is.: Loloti, 19. xii. 1920 ( \V. Greenwood) ; 1 J . 

Closely allied to A. pinna , Jac., from Ceylon, but the 
prothorax is more transverse, the legs not entirely black, and 
the punctuation is coarser and more scattered. 

Febra insularity sp. n. 

Oblong-ovate, fulvous, with the elytra metallic bronze- 
green with fulvous margin. L. fi mm. 

Hoad fulvous, vertical and strongly produced in front, the 
frontal portion glabrous, and behind tbe insertion of the 
antennro to the base strongly punctured. Antenna* inserted 
close together, reaching almost to the apex of tbe elytra, the 
first joint long and clavate and about equal to the third, the 
second about a third as long as first, the first three joints 
almost glabrous, the remainder with short pubescence, the 
fourth to tenth about equal to each oilier, the apical joint 
longer and at the apex abruptly bent inward. Prothorax 
transverse, much broader than (be base of the head, strongly 
and irregularly punctured, widest from middle to base, slightly 
rounded and converging to apex, anterior angles obtuse, sides 
with a narrow margin containing a row of *ix deep punctures, 
posterior margin strongly emnrginate. Seutellum fulvous 
and glabrous. Elytra about four times as long as the pin- 
thorax, shining metallic bron//-green, narrowly margined all 
round with fulvous, finely punctate-striate, and rounded to 
apex. Underside and femora tulvous and glabious, the tibiae 
and tarsi fulvous with short pubescence, and with the basal 
portion of the tibim clinker. 

The ? differs in the antenna? being much shorlor and 
extending only to about the middle of the elytra and in having 
t.he prothorax less densely punctured. 

Fiji Is.: Cuvu, 2f>. viti. 1916, 19. viii. 1919 {li. Veitch ); 
5 6 $, 6 ? ? . 

Distinguished from tbe throe species previously described 
by its larger size, inoie oval and stouter build, and its 
coloration. 

Pliyllotreta blachhurni , sp. n. 

Subovftte, bronze-bluck, with the five basal joints of the 
antenna? and the base of the tibia? testaceous, the elytra with 
a yellow discoidal vitta, bent in at tlie base and dilated at 
the apex ; above closely and finely punctuied. L. 2 turn. 
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Extremely like the Australian P. australis, Blackb., and 
the European P. unduhita , Kuis. ; distinct fiom 7\ uudulata 
on account of the puncturation etc., but very close to 7\ aus¬ 
tralis, Blnrkh., of which it may only bo a subspecies, but 
the four Fijinvi specimens before me are all very much 
smaller and have the five basal joints of the antenna) testa¬ 
ceous and are bronze-black, the elytra! vitta is also slightly 
broader, with its innei margin straightcr and slightly more 
bent inwards at the base. 

Fiji Is.: Nadar, 10. viii. 1915 (R. Veitch) ; Cuvu, 10. vii. 
1915 (J\\ Veitch) ; lour specimens. 

Crepidod' , ra nig?a, sp. n. 

Elongate-ovate, nitid, entnely black with the exception of 
the basal joints of the antenna), which are testaceous, and the 
apical joints, tibine, and tiusi, which are fuscous. L. 2'2f) mm. 

Head black, nitid, sulcate between eyes, vertex smooth ; 
head with eyes not so bioad as the piotliorax. Antenna* 
extending a little beyond the middle of the elytra, the six 
basal joints testaceous, the first two rather swollen, the third 
fo sixth more slender, and the five apical joints thicker and 
fuscous. Profchoinx black, smooth and nitid, slightly trans- 
veise, with the sides slightly converging from the base, the 
antcnoi angles oblique, and at the base a strong transverse 
sulcus, terminated at each end by a short longitudinal sulcus. 
Elytra about twice as long as the prothouix, broader at the 
base than the prothorax, black and uitid, the basal bull* 
strongly but inegularly punctured, forming irregular stria*, 
which behind the middle become feeble and at the apex 
almost smooth. Underside black, with the tibia) and taisi 
fuscous. 

Allied to C. crassior , Blackb,, from N. Queensland. 

Fiji Is.: Labasa, ix. 1922 (R. Veitch) ; two specimens. 
Hit. Evans, Lautoka, 4. iv. 1920 (IF. Greenwood) ; one 
specimen. 


Psylliodes viticnsis } sp. n. 

Elongate-ovate, nitid, above asnoous, antenna? piceous, with 
the basal joints testaceous, underside piceous, legs testaceous. 

L. 3 mm. 

Head very finely punctured. Antennae with the three or 
four basal joints testaceous, the apical joints piceous, gradually 
increasing in length to the apex. Prothorax transverse, 
broadest at the base, anterior angles obtuse, evenly punctured, 
the punctures stronger than on the head. Elytra broader 
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limn base of protliorax, with the sides parallel to behind 
middle and then rather slightly converging to the apex, 
feebly striate, but strongly punctate, the punctures becoming 
feebler towards the apex. Legs testaceous, the hind femora 
with aeneous reflections ; the apical process of the hind tibije 
long, but not so long as the first joint of the hind tarsi, apex 
bidentate. Underside piceous, with the ventral segments 
about equal to each other and finely punctured. 

d’liis new species is allied to P. luOricata , Blaekb., and 
P, hreweri y Baly, but more nearly to the former on account of 
the colour of the legs. It differs fiotn P. lubrtcuta in the 
prothorax being more finely punctured and the punctures on 
the elytra larger and not so close together; the protliorax has 
no coppery reflection, also the apex of the elytra is more 
pointed and not so bluntly rounded. 

Fiji Is. : Cuvu,2S. viii. 191G ( R . Veitch) ; Lautoka Mts., 
4. iv. 1920 ( \\\ Greenwood ). 

Galerucidae. 

Kliasia nigra , sp. n. 

Black, shining, slightly metallic with the exception of the 
basal portion ot the antenna;, the femora, coxa;, metasternum, 
and apical ventral segment, which are fulvous ; elongate, 
widened posteriorly. L. 9*5 mm. 

Head broad, black, rugose, eyes prominent, with a trans¬ 
verse impression behind the insertion of the antennae. An¬ 
tennae black with the exception ot the basal poition of the 
first joint which is fulvous, reaching to the apex of the elytra; 
first joint long and broadening to apex, and stouter than the 
remainder, second joint short, the third longer, the second 
and third together about equal to the first, the fourth and 
following joints more elongate. Protliorax black, shining, 
about as broad as long, very rugose, the sides constricted 
towaitls the base, the anterior angles with a short tubercle, 
the sides deeply impieased behind the middle. Scutellum 
large, transverse, black, shining, impunctate. Elytra widened 
towards the apex, black, shining, slightly rugose, the basal 
half more so than the apical, but much smoother than the 
prothorax, longitudinally deeply impi eased from the shoulder 
lor halt the length of the elytra, the sides costate from the 
shoulder to just before the apex, the apex of each elytron 
rounded. Legs very long, black, with the basal half of the 
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femora fulvous. Underside black, with the coxa*, meta¬ 
sternum, and apical segments fulvous, the first four ventral 
segments black and feebly punctured. 

The 9 differs in the abdomen being more dilated* 

Fiji Is.: Nausori, v.1921 (It. Veitch) ; £ and ? in coitu. 

Tliis new species is more closely allied to Khasia andrewesi, 
Jac., thau to K. hraatzi ) Jac. 

Monolepta vitmwis, sp. n. 

Elongate, blackish brown, nitid, with the antennas, front of 
head, legs, shoulders, and underside testaceous. L. 2*5 min. 

Head black, smooth, with the exception ot the labrum and 
front, which are testaceous ; a transverse impression behind 
the insertion of tlie antenna; extending between the eyes. 
Antenna* filiform, extending beyond the middle of the elytra, 
testaceous ; the first joint long and slightly curved, longer 
than the second and third combined, the second and third 
about equal, the second slightly more swollen than the third, 
the fomth about equal to the second and third combined, 
and the remainder about equal to each other. Prothorax 
black, nitid, strongly punctured, much narrower than the 
eUtru, very little broader than long, sides nearly stiaight, 
very slightly contracted to the base. Scutellum triangular, 
impunclate. Elytra brownish black, with a well-marked 
testaceous patch on each shoulder not reaching the scutellum, 
closely punctured, but not so strongly as on the prothorax, 
slightly depressed behind shoulders, broadest behind middle, 
and rounded at apex. Legs testaceous, with the femora 
darker, hind tarsi with the first joint longer than the rest. 
Underside testaceous or fuscous; the segments about equal 
and slightly pubescent. 

Fiji Is,: Labasa, vii. 1921, 16. viii. 1922 (11. Veitch and 
W. Greenwood) ; five specimens. 

Allied to M. luctuosa> Weise, from S. Australia. 

Monolepta modesta , sp. n. 

Elongate, entirely black nitid, prothorax with greenish 
reflections, the antenna:, tibiae, and tarsi flavoua. L. 2*5 nun. 

Head black, smooth, labrum and front of head black, a 
transverse impression behind the insertion of the antenna;. 
Antenna; filiform, extending beyond the middle of the elytra, 
tlavous, with the six apical joints fuscous ; the first joint a 
little longer than the second and third together, the second 
and third about e^ual to each other, the fourth about equal 
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in length to the first, fifth joint a very little shorter than the 
fourth, the fiEth and remaining joints t) apex about equal to 
each other. Prothorax black, nitid, with a slight greenish 
reflection, rather strongly punctured, narrower than the base 
of the elytra, slightly broader than long and very little con¬ 
tacted at the base, from middle slightly conveiging to apex, 
Scufeliutn black, impunctato. Elytra black, nitid, strongly 
and rather closely punctured, punctures about as strong as 
those on the protliorax, the sides gradually widening from 
base to beyond middle and there rounded to apex. Legs 
with the femora black and the tibia* and tarsi tlavous, the 
npex of the tibino slightly fuscous. Underside blackish, with 
the meso- and metasternurn testaceous in the middle, and a 
lighter patch in the centre of the basal half of the first ventral 
segment ; the ventral segments feebly puuctuied and slightly 
pu beseoht. 

cJ. The only external structural difference appears to be 
in the second and third joints of the anremu® being slightly 
longer. 

Fur Ts.: Lautoka, 21. x. 11>21 (R. Volte,h). 

Closely allied to M. vitiensis , Bryant, but differs in the 
labium and front of head being black, no testaceous spot at 
shoulders, colour of legs, and the punctuation is slightly 
stronger. 


MISCELLANEOUS. 

The Dates of Publication of Cuvier and Valenciennes' 4 Uhtoire 
Naturelle des Poissons.’ Octavo. Pans and Strassbourg. Vols. 
l.-XXJLI. 18:28-1841). By C. IUviks Sukuuoun. 


(Published by permission of 

1 Oct. 1828. 

III. Apr. 1829. 

IV. Nov. 1829. 

V. July 1830. 

VI. Sept. 1830. 

VII. Apr. 1831. 

VITI. Jan. 1882. 

IX. Mar. 1833. 

X. ftept. 1836. 

XI. July 1833. 

XII. Mar. 1837. 

There was a quarto issue; 
be quoted. 


Trustee* of the British Museum.) 

XIII. Apr. 1889. 

XIV. Jan 1840. 

XV. Nov. 1840. 

XVI. Aug. 1842. 

XVII. July 1844. 

XVIII. Aug. (or Sept.) 1840. 

XIX. May 1847. 

XX. Nov. 1847. 

XXI. Sopt. 1848. 

XXII. Jan. 1850 (t. e. } end of 
1849). 


the octavo issue should always 
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[Plates XXX. XXXII.] 

AMONG tlie specimens from Holzmaden acquired by the 
Museum within recent years are three well-prescr vet! Ilolostean 
fishes belonging to the genera Caturus and tiauropsis. They 
piosent a number of novel features, which justify the creation 
of two new species. 

The genus Caturus lias not hitherto been recorded from 
the locality, and the new acquisition is of further interest as 
it has proved to be conspecitic with the only other specimen 
of the genus noted from this horizon (A. S. Woodward, 1895, 
Cat. Foss. Fishes B.M. pt. iii. p. 348, no. 1\ 530). 

Caturus smithwoodwardi , sp. n. 

Diagnosis. A Caturus of elongate shape attaining a length 
of approximately 1 metre. Length of head with opercular 
apparatus greatly exceeding maximum depth of trunk and 
slightly leas than one-quarter total length of fish. [Caudal 
region tapering to pedicle one-third maximum depth of 
trunk.] Teeth well developed, but small, and acutely pointed. 
Ann. & Mag . AT. Hist. Ser. 9. Vol. xv. 40 
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Dorgal fin tall, its height much greater than its length, and 
equal to three-quarters depth of trunk at its origin, with more 
than twenty-three rays. Origin of dorsal fin only slightly in 
advance of middle of back. Anal fin much smaller than 
dorsal and less elevated, of fifteen rays ; origin just posterior 
to end of dorsal fin. [Scales smooth.] 

Holotype . Brit. Mus. (N. H.) legisfeied P. 11127. 

Paratype . Brit, Mus. (N. H.) registered P. 530. 

Horizon. Upper Lias. 

Localities . Holzmaden and Boll, Wiirtemborg. 

Description . The holotype (PI. XXX.) is an imperfect fish 
lying on its right side. It is accidentally broken across 
immediately behind the pectoral arch, and has the fins, 
except the pectorals and anal, displaced upwards and forwards. 

The shape is elongate-fusiform, with an approximate length 
of 95 cm. and a maximum depth of 18*5 cm. The snout is 
pointed and the head (with opercular apparatus) long (23 cm.), 
and is further lengthened by about 2 cm. by crushing. The 
dorsal fin is tall and the caudal powerful. 

The left side of the jaw-hones is preserved. The maxilla 
is slightly bent upwards in front and the hinder end turned 
down—an effect somewhat increased by distortion. It is 
8*5 cm. long, with an expansion at the hinder end. Above 
the expanded portion lies an ill-defined snpramaxilla; in 
front the imperfect premaxilla is seen bearing six large 
teeth. The mandible is stout and, as now preserved, measures 
13 cm., but the angular, which is concave behind, has been 
somewhat displaced forwards. The bone is noticeably 
slender in front, measuring 0*4 cm. deep, and it increases 
regularly until the coionoid region is reached, and there it 
suddenly expands to a depth of 2*6 cm. 

The teeth are acutely conical and relatively very small. 
All but three are missing on the maxilla, and these are not 
more than 0*5 cm. high. The premaxillary teeth are larger 
and at least 0*6 cm. in height, but of those few still preserved 
on the dentary the middle teeth measure but 0*5 cm., and 
they decrease in size towards both extremities, the empty 
sockets indicating, however, that they were rather irregular 
both in size and spacing. As the spleuials are both a little 
displaced upwardly, their series of even smaller teeth are well 
displayed. 

The arcuate preoperculum is conspicuous, lying in front of 
the faintly preserved operculum and suboperculum. These 
two bones have been crushed on to the anterior vertebral 
elements, which have pierced them. They must have been 
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very thin ; nevertheless, their outlines are visible, showing 
that they were shaped exactly as in C. furcatus *, witli an 
approximate breadth of 5 4 cm., their depths hoing roughly 
6*5 and 3*2 cm. respectively. Only eight branchiostegal 
rays can be distinguished, and oE these the two hindermost 
alone are fully exposed. They are very broad. All these 
rays, as well as the remainder ot the head, have been displaced 
foi wards about 2 cm. In front lies part of the gular plate, 
but its limits are certainly not those in the photograph 
(PI. XXX.), as the well-defined outlino seen there is entirely 
due to preparation, and its hinder region includes part of the 
anterior branchiostegal ra) s. 

The vertebral column is undisturbed except for the caudal 
dislocation ; the pleurocentra and hypocentra are robust. 
The neural and haemal elements call for little comment, 
except that the haemal spines are much expanded to support 
the lower caudal lobe. 

The dorsal fin is preserved, but its dermal rays are displaced. 
Its position and extent are sufficiently determined by the 
radial*, of which iwent}' are visible. The fin arises slightly 
in front of the middle of the back, 30 cm. from the occiput, 
but it is more posteriorly placed than is usually the case. 
The dermal rays are remarkably stout, especially in their 
undivided proximal portion, which is 4*6 cm. long and 0*25 cm. 
broad ; at least twenty-three rays may bo counted. The 
articulated and dichotomized distal part of the ray increases 
the height of the fin to just under 14 cm. Fulcra are faintly 
indicated along the front border. 

Only a few dermal rays of the anal fin remain, and these, 
though stout, are slighter and shorter than these of the dorsal. 
A number of endoskeletal radials in place mark the position 
ot the fin as being similar to that in the genotype, C.furcatas . 

The caudal fin is powerfully built and deeply forked, 
measuring over 31 cm. between the tips of the lobes, of 
which the upper one is very slightly displaced downwards. 
The rays ate stout and the anterior border of each lobe bears 
a row of prominent fulcra, especially robust in the case of 
the upper lobe. 

The pectorul girdle is only faintly indicated. 

Both the pectoral fins are preserved in part, the distal 
portions being absent, and are restored in plaster. The 
mitertyr rays are also missing. Only five rays of the left 

* See reitoration, A. S. Woodward, op, cit . p. 831. 

40* 
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fin remain. They are strong and dichotomize distally, but 
no signs of articulation or of fulcra are pieserved. 

The vential fins are represented only by a number of 
crushed and displaced rays. 

The squamation is composed of very small scales, appa¬ 
rently smooth. The largest flank-scale does not exceed 
0*5 cm. in height. Of their oveilap nothing is indicated. 

The second specimen (P. 530) is from Boll. Its propor¬ 
tions are almost identical with those of the holotype. 

This fish lies on its left side, and the skeleton is unbroken 
except for a fissure across the opercular region. Although 
the dorsal fin is fragmentary and the ventral lopiosonted by 
the displaced endoskeletal supports, the specimen was, when 
found upwards of sixty yeais ago, piobably finer than the 
newer and moie attractively prepared example fiorn Holz- 
rnaden, but the initial preparation was primitive and time 
lias tended to obscure fuither the finer points. 

As it lies the fish measures 95 cm., but it must have been 
a little larger than this, for the extieme tips of the caudal 
lobes are wanting. 

The bones of the head-region are crushed and for the most 
pait unrecognizable. However, one can make out the 
maxilla, which is displaced forwards and inverted. This 
bone is uncrushed, and it shows, as does the holotype, the 
upturned anterior extremity and the downwardly curved 
binder oral margin. It is of exactly the same size as the 
llolzmaden maxilla—8*5 cm. The mandible is crushed 
behind. It is at least 15 cm. long, and bears a number of 
tooth-sockets, and immediately in front of the coronoid 
elevation three acutely conical teeth 0*5 cm. high. Below 
lie the partly exposed gular plate and one or two bianchio- 
stegal lays. 

Apait from the deficiencies of the individual bones the 
specimen shows well several important points, especially the 
general form. 

The vertebral column is more disturbed than in the first 
specimen, but some of the stout hypo- and pleurocentra are 
well exhibited, lying below the body. 

The dorsal fin is very fragmentary, the dermal rays and 
fulcra being scattered, and only eighteen of the anterior 
radials are preserved. The origin of the fin is 28 cm. from 
the occiput and 32 cm. from the base of the upper caudal 
lobe. 

The anal fin, on the other hand, is perfect, but for the 
distal articulated portion of the dermal rays. Ten b&aeoats 
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are preserved, but all, numbering fifteen, of the undivided 
portions of the dermal rays are pi ©sent, the anterior member 
of which is bordered with numerous fulcra. 

Nothing new is seen in the tail, but it shows that the 
depth of the caudal pedicle was only about 6 cm. 

The paired fins are repiosented by scattered rays in the 
case of the pectoral and by the basipterygia of the ventrals. 
These last are inverted ami displaced, and are shaped like 
canoe-paddles dot-sally, with a distal expansion (text-fig. 1), 
and thus differ considerably from those of C. heterurxts 
figured by Woodward (lor. cit. pi. ix. fig. 3). The better 


Text-fig. 1. 



Caturus smithwoodwardi, sp. in 
Inverted bosipterygium of ventral fin. [P. 630.] 

preserved of the two is 6*5 cm. long, witli a maximum breadth 
of 1*5 cm. 

Remarks . This distinctive form has, among the other 
Bpocies of Caturus (sensu stricto, apart from the stouter- 
toothed subgenera Strobilodus etc.), but one rival in size— 
the genotype. It differs from all in its proportions, the 
number of fin-rays, and in the position of the fins, and is 
unlikely to be confused with arty one of them. 

I have with much pleasure named it after Sir Arthur 
Smith Woodward, F.B.S., who first identified these specimens 
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penerically, and to whom I am indebted for innumerable 
kindnesses # . 


Sauropaia veruinalis f, sp. n. 

Diagnosit. A Sauropsis of narrow elongate form, attaining 
a length of 60 cm. Head with opercular apparatus contained 
four times in the length to base of caudal fin, and greatly 
exceeding maximum depth of body. Length of body without 
head or tail five times depth at origin of dorsal fin. External 
head-bones finely pustulate; cleithrum delicately striated 
vertically. Teeth acutely conical, with fine longitudinal 
striae; those on maxilla somewhat smaller than those on 
dentary, of which the anterior are much the largest. Dentary 
teeth well [and irregularly] spaced. A row of minute 
denticles on both upper and lower jaws external to principal 
dentition. Ventral fins rather nearer to pectorals than to 
anal; origin of anal a little anterior to that of dorsal. Scales 
finely pustulate, witli a few anterior rugae parallel to anterior 
margin ; posterior border very finely crenulated. 

Jlolotypc . Brit. Mus. (N. H.) registered P. 13007, 

Paratype. Brit. Mas. (N. H.) registered P. 13006. 

Horizon. Upper Lias. 

Locality. Holzinaden, Wiirtemberg. 

Description. This species is represented by two excellently 
preserved specimens prepared by B. Hauflf, and acquired as 
specimens of Enthynotus (?). 

The first specimen, P. 13007 (PI. XXXI.), is complete 
except for the ventral fin and the dermal rays of the anal fin. 
It lies on its right side, with the head bent upwards and the 
mouth wide open, while the pectoral fins are pressed flat, the 
light being extended below the body, the left upwaids on 
the flank. The dorsal fin is a little disturbed, for it is rather 
lower and more forward in position than it should be. 

The length of this specimen is 63 cm. and the maximum 
depth of the body approximately 10 cm.; the latter is theie- 
fore much exceeded by the combined length of the head and 
opercular apparatus, which is at least 13*5 cm., almost exactly 
one-quarter the total length of the fish excluding the tail 
(55 cm.). The depth of the body in this very elongate 
species decreases quite gradually towards the tail, and is 

♦ I have had to use a longer form of the specific name than is, perhaps, 
desirable, owing to the uncertainty of the geueric position of Sauropiis (f) 
woodward t, W. K. Gregory (Bull. Amer. Mus. N. H. vol. xiviii. art. viii. 
(J923) p. 230). 

t Lat. veruinam a javelin. 
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8’7 cm. at the origin of the dorsal fin. This measurement 
and the length of the trunk measured from the anterior 
murgin of the cleithrum to the origin of the caudal fin 
(42 cm.) are the only indisputable proportions common to 
both specimens of this species and to those of S . latus in the 
British Museum, and are therefore important for comparison 
of the two forms. 

The bones of the head and face are too crushed for indi¬ 
vidual recognition, but the jaw-bones are more satisfactory, 
except the maxilla, which lacks teeth and is badly distorted. 
The dentary is long and slender, gradually deepening towards 
the hinder end. It is approximately 8*8 cm. long and nearly 
2 cm. deep at the posterior extremity. The coronoid region 
is obscured. The bone bears an incomplete series of sixteen 
well-spaced teeth, which are slender in front, but increase 
somewhat in stoutness towards the middle of the bone. 
They all appear to be of much the same height—0*3 cm.,— 
but they have been rubbed and show but scant traces of the 
vertical striae ; and for this reason also the delicate external 
row of denticles is not demonstrably present. 

The opercular bones are also crushed. The operculum is 
taller than broud, the maximum measurements being 4*5 cm. 
and 3*7 cm. respectively. The shape is apparently normal, 
with a slightly concave front maigin roughly at right angles 
to the inferior, which is straight. The hinder and superior 
margins are confluent and have a broadly convex outline, 
forming a peak at the upper front corner of the bone. The 
guhopeiculum has straight upper and lower borders, and is 
convex behind and concave in front, where it is overlapped 
by the semilunar preoperculum. All the head and opercular 
bones have a finely pustulate ornament, that is very often 
removed, leaving a roughened surface exposed. 

The pectoral girdle is only partly preserved, but the 
cleithrum shov\s flue longitudinal strife. 

The pectoral fins are fragmentary. The rays are strong 
and numeious, finely dichotomized, and only articulated at 
their distal extremities. 

The ventral tins are not preserved in this specimen. 

Ossified hypoc ntra and pleurocentta are wanting, but the 
neural and haemal elements are, as usual, very numerous— 
an effect further increased by the dislocation of the left and 
right halves of the neural spines, 

The dorsal fin is imperfect distally and posteriorly. The 
dermal rays are finely divided and, except that the proximal 
segment is much the longest, articulated throughout their 
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length. A numerous series of slender radials is somewhat 
obscured by the downward displacement of the dermal 
portion. 

Of the anal fin nothing hut the haseosts remain, giving 
evidence of the greatly extended fin. Its position in relation 
to the dorsal is not perfectly clear in this specimen, as the 
latter fin is not quite in place. The upper lobe of the deeply 
cleft caudal fin measures 10 cm. from its base, where it is 
broken across and a trifle displaced; the lower lobe is 
imperfect towards the tip, and only 0 cm. now lemains. The 
rays are dichotomized as in the other fins, and the proximal 
segment is likewise much the laigest, measuring 4 cm. in 
length in the upper lobe and f> cm. in the lower. 

Fulcra are absent on all tins. 


'IV\t-tip. 2. 



Flank-scales of Sauropsis veruinalit, sp n. [B.M. no. P. 13007. j 
«, main ; l, dorsal, x 8. 

Numerous rhomboid scales are well preserved. They arc 
extremely small, and the largest on the flank do not exceed 
0*4 cm. in height and 0*3 cm. in breadth. Ventially they 
become much shallower, and are three times as broad as 
high. The suiface in well-preserved examples is finely 
pustulate and shows lines of giowth parallel to the borders, 
especially to the ventral (text-fig. 2). Running near and 
parallel to the anterior margin are two or three lidges formed 
by the partial coalescence of the fine tubercles, which in the 
hinder upper poition of the scales also group themselves into 
oblique diagonal lines running downwards to the rear border, 
which is finely crenulated and perhaps also pectinated. These 
scale-features are so delicate that in ninety-nine scales out of 
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one hundred they are wholly obliterated except for the anterior 
vertical ridges. 

The second specimen—1\ 13008 (PI. XXXII.)—adds to 
our knowledge of the species on seveial points. It lies in a 
similar position to the holotype, but the lower jaws are shown 
from the gulur aspect, and the opercular region is shattered 
and thereby diawu out. 

This specimen is smaller than I 1 . 13007, the length from 
the pectoial giidle to the origin ot the tail being 37 cm. as 
compared with 42 cm. in the other. The maximum depth oE 
the body is 9*1 cm., and the depth at the origin of the dorsal, 
which is clearly behind that of the anal, is 7*4 cm. 

The piominent sclerotic lias an external diameter of 


Text-fig, 3 



\ 

Anterior half o f dentition of Sauropain veruinalis , sp. n. 


l*mx, e»premaxilla , Mx, = maxilla ; /)«. = dentary ; 0,D .router 
denticles. [B.JV1. nn. P 13000.] x 4. 


2*6 cm. and the bones are roughened; but it is not possible 
to decipher the individual components. 

The shoit rostiutn, formed by the fused vomer and ethmoid, 
is seen from below, and it projects about 0*8 cm. over the 
lower jaw. No teeth or even sockets are discernible. 

The maxilla is long, narrow, and straight, except where 
bent down at the hinder end. The length is 5*5 cm. and the 
depth, which is almost uniform, 0*5 cm. The supramaxilla 
is wanting. The premaxilla measures 1*4 cm. in length. 

The mandibular rami aie exposed from below, with the 
dentaries and splenials somewhat separated. The more 
perfect right ramus is 7*8 cm. long. The mandible, shallow 
in front, rapidly expands to a deptli of 1*4 cm., and is 1*6 cm. 
at the hinder end. 
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The acutely conical tooth are present in the anterior half 
of the jaws, and all are finely vertically striated. The 
largest members exposed are the most anterior dentary teeth, 
which are 0*4 cm. high and slightly curved. The succeeding 
teeth on the dentary are about two-thirds as large, while in 
the posterior half of the jaw, although only the grumps are 
visible as the mouth is closed, there seems to have been no 
further variation in size. These teeth are well spaced, but 
somewhat irregularly. Those on the premaxilhi are similar 
in size and shape, but the maxillary teeth are much smaller 
and slenderer than the rest. On botli maxilla and dentary, 
outside the teeth described, is an irregular row of minute 
teeth, which are similarly striated but do not exceed 0*05 cm. 
in height. 

The pectoral fins are complete. Thirty-five rays can be 
counted in either fin, of which the first ray is one-half as 
broad again as the others, and it is undichotomized except 
at the distal extremity ; with the succeeding rays dichotomy 
starts progressively from front to rear nearer and nearer the 
proximal end, and none is articulated until the tip is almost 
leached. 

The pelvic fins, represented by the crushed basiptervgia 
with a few attached dermal rays, arise somewhat nearer to 
the pectorals than to the anal fin. 

The axial skeleton is complete, and the absence of hypo- 
centra or pleurocentra is clearly demonstrated. Tiie slender 
neural spines are long and curve first backwards and then 
upwards, except those posterior to thedoisai fin, which sweep 
almost straight backwards. One hundred may be counted 
from the clavicle to the origin of the tail. 

The anterior eighteen dorsal fin baseosts are in position, 
showing ihe oiigin of the fin to be opposite the fourth or 
fifth anal baseost. The dermal rays are disturbed and lie 
partly over the baseosts. 

Only the distal lips of the first two or three dermal rays of 
the anal fin are missing. The fin was almost certainly less 
elevated than the dorsal, and decreases rapidly in height, to 
sweep away backwards as a low fringe. At least thirty-tour 
baseosts are present, of which twenty support the rays of the 
fringe. The dermal rays are dichotomized djstully and seem 
to he articulated throughout. 

The squnmation is neatly complete, but the scales have 
been rubbed smooth. 

Remarks. This species is very distinct from its stouter 
contemporary, S. lotus , the proportions being wholly different 
and the ventral* further back. No complete specimens of 
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Sauropsis latus , Ag., are in the National Collection, but 
direct comparison may be made with one specimen of this 
species—no. 20t>50—by the proportions of tiie length of the 
body without the head (and opercular apparatus) and tail, to 
the depth at the origin of the dorsal fin, which in S. verainalia 
are 5: l and in S. latus (20050) 4:1. 

No confusion is likely to arise with the younger Solenhofen 
species. 

In conclusion, I should like to tender my thanks to Sir A 
Smith Woodward and Dr. F. A. Bather for kindly reading 
through the manuscript. 

EXPLANATION OF THE PLATES. 

Plate XXX. 

Cuturm smith wood war di , sp. n. Jlolotvpe, Brit. Mua. N. II., P. 11127. 

Upper Idas, lloizinadon. 

Plate XXXI. 

Sauropsis veruinalis, sp. n. Hnlotvps, Brit. Mus. N. II., P. 13007. 

Upper Liius, ilol/nutden. 

Plate XXXII. 

Sauropsis veruinalis , sp. n. Paratvps, Brit. Mus. N. II., P. 13006. 

Upper Lias, flolzimuleu. 


LXX .—A neiv Species of Caligus from Egypt , Caligus pageti, 
sp. n . By F. S. Hijsskll, D.S.C., B.A., Assistant 
Naturalist at the Laboratory of the Marine Biological 
Association of the United Kingdom, Plymouth. 

[Plates XXXIII. XXXV.] 

Female (PI. XXXIII. fig. 6).—Carapace slightly longer 
than rest of body : as wide posteriorly as it is long and 
narrowing anteriorly. 

Frontal plates prominent with anterior margin only 
slightly curved, with a small central incision. 

Lunules large, fairly widely separated, and not projecting. 
Posterior sinus wide and inclined to the central axis, leaving 
the median lobe just over half the entire width of the 
carapace and projecting a little beyond the lateral lobes 
posteriorly. Lateial lobes broad and well rounded. 

Free segment just over twice as wide as it is long; 
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spindle-shaped. Genital segment slightly wider than long; 
width equal to half that of the carapace ; fifth limbs repre¬ 
sented by three small plumose spines on the postero-lateral 
corner of the segment which are visible dorsally (PI. XXX11I. 
fig. 5). Abdomen one-jointed : nearly as wide as long, not 
quite half as long as the genital segment. Anal lamella' with 
three long central plumose seta? and one short one on either 
side (PI. XXXIII. fig. 10). 

First antenua large and prominent: middle joint well 
armed with stiff plumose spines, thirteen in number and not 
quite twice the length of the terminal joint, which is club- 
shaped and bears a few hairs (PI. XXX1I1. fig. 3). 

Second antenna stout ; terminal joint bent sharply 
inwards to form a hook; small accessory spine about mid¬ 
way along terminal joint. The inner surface of the middle 
joint is finely ridged (PI. XXXIII. fig. 7). 

First maxilla small and fairly well curved, swollen at 
the base (PI. XXXITI. fig. 2), 

Second maxilla small, triangular, with rudimentary 
exopodite consisting of two small spines (PI. XXXIII. fig. 8). 

First maxillipedes long and slender, terminal joint 
hearing one small accessory spine halfway along its length 
with two claw-shaped spines at its extremity, the shorter of 
which is toothed along both edges (PI. XXXIII. fig. 1). 

Second maxillipedes with a stout and somewhat elon¬ 
gated basal joint with a slight projection on its inner margin, 
where the tip of the terminal joint will meet it when the jaw 
is closed ; terminal joint with small accessory spine at base 
of terminal claw (PI. XXXIV. fig. 15). 

Mandibles with twelve teeth. 

Sternal fork with blade-shaped blunt-cnded branches, 
diverging at first, then curving in slightly at their tips ; 
outer margins well curved and inner edges curving to a like 
degree, so that the width remains equal all along the branch 
(PI. XXXIV. fig. 16). 

First thoracic leg: basal joint with a blunt short spine 
distally and a short sharp spine proximally on its posterior 
margin; second joint fringed with small hairs on its 
posterior margiu and a small spine at its anterior distal 
corner; terminal joint with four weak terminal claws of 
equal length and three long plumose setae along its posterior 
margin (PI. XXXIV. fig. 13). 

Second thoracic leg: basipodite with one inturned 
plumose seta; exopoditc three-jointed ; basal joint with one 
plumose seta on its inner margin and one spine on its outer 
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distal corner ; second joint with one long plumose seta on 
its inner margin and a spine at its outer distal corner ; ter¬ 
minal joint with six plumose seta? and two spines, the outer 
one of which is very small. Kndopodite three-jointed; 
basal joint with one long plumose seta on its inner margin ; 
second joint with two plumose set#, and terminal joint with 
six arranged round its margin (PI. XXXIV. fig. 18). 

Third thoracic leg: basipodite with one inturned plumose 
seta; exopodite, basal joint with claw; middle joint with 
one spine on its outer margin and oue plumose seta on its 
inner; terminal joint with four plumose set# and three 
short spines; the middle and terminal joints are very nearly 
fused. Kndopoditc two-jointed ; basal joint with one long 
plumose seta; terminal joint with six plumose setae arranged 
along the inner halt of its margin (PI. XXXIV. fig. 11). 

Fourth thoracic leg : two-jointed, long and slender ; basal 
joint with sharp spine at outer distal corner, terminal joint 
with one spine midway along its margin, where the second 
joint has fused with it, and one at its outer distal corner, 
bearing at its tip one long slightly curved spine which is 
well toothed along its two edges • this spine is about 0.3 ram. 
long and is a noticeable characteristic of this species 
(PI. XXXIV. figs. 12 & 14). 

Fifth thoracic leg rudimentary, represented by three 
short plumose spines on the postero-lateral corner of the 
genital segment (PI. XXXIII. fig. 5). 

Total length 5*6 mm, ; width of carapace 3 ; length of 
carapace 3 ; width of median lobe 1*6 ; width of free seg¬ 
ment 0*75; length of free segment 0*3 nun.; width of 
genital segment 1*5; length of genital segment 1*4 ; width 
of abdomen 0*52; length of abdomen 0 61; egg-cases, 
width 0*36, length 4*5. One egg-case held 58 egg*. 

Male (PI. XXXI11. fig. 4).—Slightly smaller than the 
female. Carapace equal to half the total length ; similar in 
shape to that of the female. Genital segment slightly more 
than half the size of that of the female. 

The only limbs that differ from the female are the second 
antennae and the second maxillae. 

Second antennae slightly stouter than those of the female; 
the middle joint is ridged on its inner surface and is sharply 
bent near its tip where it bears three stout claw-like spiues 
(PI. XXXI11. tig. 9). 

Second maxillipede has the basal joint very much 
stouter than that of the female, being nearly twice as broad ; 
this joint bears on its inner margin a stout hollowed pro- 
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jection, into which the tip of the claw fits ; it also has a 
small accessory spine midway between this projection and 
the articulation of the terminal joint. 

The terminal joint carries a small accessory spine at the 
base of the claw with which it ends (PI. XXXIV. fig. 17), 

Total length 5 mm. ; width of carapace 2*5 ; length of 
carapace 2*7 ; width of free segment 0*7 ; length of free 
segment 0*3; width of genital segment 0*9; length of 
genital segment 0*75 ; width of abdomen 0*55; length of 
abdomen 0*55. 

Nauplius (PI. XXXV. fig. 19).—Body oblong ; sides nearly 
parallel except in the posterior third, where the body 
narrows; front end broad. Ratio of width to length, 2:5. 

First antennae uniramous, terminating in two long and 
one short setae. I was unable to obtain any indication that 
these setae were plumose. 

Second antennae and mandibles biramous ; exopodites with 
four plumose setae and endopodites with two. 

Aual set® slightly curved, projecting sideways from 
body. Pigment rusty and green, located in a band at the 
front end of the hinder half of the body. 

Length 04 mm.; width 016. 

Metanauplius (1st moult) narrow and elongated (PI. XXXV. 
fig. 23).—First antenna two-jointed ; basal joint with one 
seta at its distal end and two at its proximal end; terminal 
joint with a large number of plumose setae irregularly 
arranged. 

Second antenna typical, biramous; exopodite short, 
ending in a very short spine ; endopodite terminates in a 
curved claw, with a small accessory spine at its base. 

First maxilla small and born-shaped. 

Second maxilla : exopodite with two setae ; endopodite 
typical. 

First maxillipede : terminal joint bears at its extremity 
a spatulate claw with straight stiff spines arranged iu a 
brush-like manner on its palmar surface and curved spines 
arranged in a similar manner on its upper surface; at the 
base of this claw is another leaf-shaped protrusion with its 
palmar surface similarly covered with spines to form a 
brush; at the base of the claw is a row of fine hairs or 
spines round the end of the terminal joint to form a sheath; 
the structure of this limb could only be made out satis¬ 
factorily with the aid of an oil-immersion lens. This curious 
limb is obviously adapted for scraping, and further mention 
of its use is made on page 616 (PI. XXXV. figs. 20 & 25). 
Second maxillipede considerably longer than the first, 
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terminating in a stout claw with an accessory spine at its 
base. 

First thoracic leg: basipodite with one seta on external 
margin ; endopodite with six long plumose setae ; exopodite 
with three plumose setae on the inner half of the posterior 
margin and three short spines on the outer half. 

Second thoracic leg similar to the first. 

No sign of genital segment. 

Anal lamella with five plumose seta? (PL XXXV. fig. 26). 

Colour rusty-brown with a touch of pink. 

Total length 0G9 ram.; width of carapace 025 ; length 
of carapace 0*4. 

Metanauplius (2nd moult) : slight changes are now ap¬ 
parent.—First, antenna; one of the end-seta? on the terminal 
joint has become very much coarser than any of the others 
and is longer than any. 

Second thoracic limb: the plumose seta 1 have become 
very much longer. 

The third thoracic limb is appearing as a stump with two 
spines. 

The genital segment has now appeared. 

Chalirnus Stages. —Several of these stages were obtained 
from the fins of mullet. Amongst these there are three 
sizes, showing at least three moults. 

First stage (PI. XXXV. fig. 22) : the front end of the 
carapace is pointed, and there is no sign of the lunules. 

First antenna show r s little change from the metanauplius ; 
the setae on the terminal joint are, however, now much 
shorter. 

Second antenna is now taking on the adult form, but the 
claw is very stumpy and unformed. 

First maxillipede slender ; terminal joint bears a claw¬ 
shaped spine slightly toothed at its tip, and also one short 
•pine. 

Second maxillipede shorter and stouter than first maxilli¬ 
pede and assuming adult form ; as yet no accessory spine 
on terminal joint, and no projection on basal joint. 

First thoracic leg: basipodite with spine at anterior 
distal corner, and one halfway along posterior edge; 
exopodite is two-jointed ; the first joint bears a spine on 
its anterior distal corner ; terminal joint with four spines 
and three setae. Endopodite present ; one-jointed, with 
two setae at its extremity. 

Second thoracic limb has practically assumed adult form. 

Third thoracic leg is almost nearly adult, seine still rather 
short and stumpy. 
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Fourth thoracic limb with two round rudimentary joints 
just appearing, bearing two short spines at its extremity. 

Fifth thoracic represented only by two very small spines 
on the postero-lateral corner of the genital segment. 

Length of carapace 1 mm.; width of carapace 074; 
total length 1*6. 

Second stage (PI. XXXV. fig. 24): the total length at this 
stage was 2*8 mm. 

Length of carapace 15 mm.; width of carapace 1*2; 
length of genital segment 0 3; width of genital segment 
0*5 ; length of abdomen 0*3 ; width of abdomen 0*3. 

The carapace is still somewhat elongated, though not 
pointed in front ; the lunules are now appearing. 

The limbs have practically taken on their typical adult 
forms. 

Third stage: total length 4*5 mm. 

Length of carapace 2*3 mm. ; width of carapace 2*«3 ; 
length of genital segment 0*58; with of genital segment 
0*85 ; length of abdomen 0 5 ; width of abdomen 0*5. 

After this last moult the animal becomes free-swimming ; 
immature females were captured free-swimming. 

Remarks .—This parasite appeared in 1922 on grey mullet, 
Mug'll cupito (Arabic, tobar ), kept under observation in 
experimental fish-ponds on the shores of Lake Maryut, 
at Alex, near Alexandria, Egypt. It was first discovered 
by Mr. G. W. Paget, then Director of Fisheries Research to 
the Egyptian Government. On my joining the same service 
in 1923 Mr. Paget very kindly gave me some adult specimens 
to describe, and 1 was, later, able myself to obtain the other 
stages of its life-history. Neither Mr. Paget nor I ever 
saw a parasite of this kind on mullet caught in the lake 
itself. 

After its first appearance it spread rapidly to such an 
extent as to do considerable harm to the mullet under 
observation, many of which became emaciated and covered 
with sores. 

This is interesting as showing what damage such a 
parasite, comparatively harmless in normal surroundings, 
may do when the iisli which act as its host are kept in a 
confined space, thus increasing the chances of the meta- 
nauplius finding a place to settle. 

Mention has been made on p. 614 of the peculiar structure 
of the first maxillipedes of the raetanauplius. I was fortu¬ 
nate in observing the use to which these limbs may be put. 

On January 28th, 1923, I placed a female adult, with 
eggs well advanced, in a tube. This specimen had been 
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captured in a tow-net in one of the experimental ponds. 
The next morning the nauplii had hatched, and at 10.45 a.m. 
I placed them in a bell-jar in which the water was kept 
well agitated by a plunger. At 10 a.m. on February 1st, 
I noted that the nauplii had moulted to metanauplii. 
On February 7th I could see no change in them. On 
February 8th, at 1 p.m., 1 placed two or three young 
mullet about 2 or 3 cm. in length in the jar. These fish 
had been living in a similar jar. In two days’ time, on 
February 10th, at 1) 30 a.m., the mullet appeared to be in a 
very sorry condition, lying on the bottom of the jar. On 
examining tiiese fish under the microscope, I discovered 
that they were covered with the metanauplii. These had 
dug their second antenme and second max ill i pedes deep 
into the fish, so that they stood away from the body of the 
fish as described by Wilson*. 

The first maxillipcdes now were seen to be working at a 
very rapid rate, scrapiug and tearing at the skin of the fi<h 
(PI. XXXV. fig. 21). Every now and then this action would 
cease, and the thoracic legs would get into motion, and set 
up a current which threw the debris, consisting of fine 
strips of skin, out to the rear, much as the earth comes out 
between the back legs of a dog when it is digging. 

By the next day one of the mullet had died, and the 
following day auother was discovered dead. The meta¬ 
nauplii had by now worked their own destruction owing 
to the decomposing of their prey. 

It seems possible that this may he the manner in which 
the metanauphus obtains its food before fixing itself to its 
host. 


EXPLANATION OF THE PLATES. 

Plat* XXXUI. 

Fig. 1. First maxillipede. 

Fig. 2. First maxilla of female. 

Fig. 3. First antenna. 

Fig. 4. Adult male, 5 mm. in length ; width of carapace 2*5 mm. 

Fig . 6. Fifth thoracic leg, represented by throe plumose spines on 
posterior corner of genital segment. 

Fig. 6. Adult female, 5 tJ nun. in length; length including egg-sacs 
9*4 mm. 

Fig. 7. Second antennn of female. 

Fig. 8. Second maxilla of female. 

Fig. 9. Second antenna of male. 

Fig . 10. Anal lamella). 


* Wilson, C. R, “ North American Parasitic Copepode belonging to 
tha Family Oaligiduo,” Proc. U.S. Nation. Mus. vol. xxviii. p. C4(J. 

Amu dfc Mag . N. Hist* Ser. 9. Vol , xv. 41 * 
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Plate XXXIV. 

Fig. 11. Third thoracic leg. 

Fit). 12. Fourth thoracic leg. 

Fig. lit. Firat thoracic leg. 

Fig. 14. Portion of terminal claw of fourth thoracic leg to show teeth. 
Fig. 15. Second maxillipede of female. 

Fig. 1G. Sternal fork. 

Fig. 17. Second maxillipede of male. 

Fig. 18. Second thoracic leg. 

Plate XXXV. 

Fig. 19. Newly hatched mtuplius, (V4 mm. long. 

Fig. 20. First maxillipede ot meUiuaupliiH ween from side. 

Fig. 21. Metanauplius allowing feeding-position. 

Fig. 22. Early chttlinnts stage, 1*G nun. Jong. 

Fig. 25. First metanaupliuH stage, 0*G9 mm. long. 

Fig. 24. Ohalimus stage. 2 8 mm. long. 

Fig. 25. First maxillipede of metuimtipliut, terminal claws. 

Fig. 20. Anal lamelko of metanauplius. 


LXXI.— A List of Acrididse ((Jrlhoptera) collected in the 

Tukuyu {New Langenhurq) District , Tumjanyika Territory. 
ByN.O.E. Miller, F.k.S. 

The following list is bused on the results of fourteen months’ 
collecting by the writer and by natives in it district which 
bus by far the greatest rainfall in the Territory. The only 
months on which one can really rely for fine weather are 
August, September, and October. 

From the end of October until about the end of the year 
heavy rains, accompanied by seveie thundeistorms, fall almost 
daily. Towards the last week of the year and onward till 
July an almost uninterrupted steady rain falls, and during 
the “fine” intervals heavy mists roll up from the direction 
of Lake Nyasa, enveloping the countryside, giving it a most 
dismal appearance. 

These unpleasant climatic conditions make field-work 
difficult and uninviting, to say nothing of being detrimental 
to health. Such conditions are also unfavourable to this 
order of insects. 

The country surrounding Tukuyu is of the open grassy 
upland type, with small clumps ot low bushes in the valleys, 
and scatteied trees and banana-plantations on the hill-sides. 

The altitude of the township is 5084 feet above sea-level— 
consequently the temperature, especially during the period of 
almost incessant laius, is low. 



619 


Acrididcu from 'Tanganyika Territory . 

It was found useful to publish a complete list of the 
captures, since exact records of Acrididm from East Central 
Africa are very scanty, and practically nothing is known of 
the fauna of its uplands. 

The compilation of this list and the comparison of types 
were carried out in the British Museum, and the writer is 
greatly indebted to the authorities for the privilege of 
woiking there. 

The writer would also like to express his most sincere 
thanks to Mr. Uvarov, F.E.S., of the Imperial Bureau of 
Entomology, for his most valuable assistance, and to 
Dr. W. T. Caiman for bis kindness in lending a drawing 
apparatus. 

The types of the new species are in the British Museum 
(Natural History), where they may be studied. 

1, Paratettix scaler, Thunbg. 

Abundant, Is very frequently found on paths and bare 
open spaces. September, October. 

2. Acrida sulphuripenuis , Still. 

September to Decernbeiv 

3. Acnda croeea, Bol. 

Moderately abundant. A fairly large series was collected, 
which show considerable vaiiation in coloration from green 
to reddish brown. Some specimens are densely spotted 
with black. September to December. 

4. Cannula linearis, Sauss. 

Quite common. Coloration ranges from stramineous to 
reddish brown or black. December, January, 

5. Macli&ridia bilincata , St&l. 

Very ubundant. September to December. Many indi¬ 
viduals spotted with black. 

6. Phorenula vittata , Uv. 

Not apparently abundant. August, 


41* 
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7. Faureia milanjica } Karsch, var. nov. ? 

Mr. Uvarov compared specimens from Tukuyu with the 
type of Raphotittha milanjica , Kaiscli (which he refers to the 
genus Faureia , Uv.), and found them to differ in smaller size, 
shorter tegmina, and in paler coloration, the hind femoia, even 
in the darkest specimens, being with but faint tinnsvorse 
fasciae. In his opinion it would be premature to split up the 
species until more mateiial from various localities is studied. 

Moderately abundant. July to December. 



rf. 

?. 


min. 

mm. 

Total length. 

.. 16-6 

22 

„ „ pronotum . 

.. 3 5 

5 

„ „ tegnnmi. 

. . 1C 

20 

„ „ poHi. femora .. 

. . 11*6 

14 


8. Duronia chloronota, St SI. 

Massoko (3000 feet approx.), June ; Tukuyu, March. A 
short seiies only. 


9. Orthochlha das?/cnemis, Gerst. 

Very abundant. September to December. 

10. Pseitdochirista temporalis , St&U 
Very abundant in open grass-land. August to December. 


11. Pseudochiristn falla.c, Sarny, elongata 7 subsp. n. 

(Type <J, fig.'l.) 

Moderately abundant in the same habitat as that of P. tern - 
pomlis. August to D<ccmber. 

This subspecies differs fjom P.fallax in the greater length 
of the tegmina and of the posteiior femora, which are also 
more slender and distinctly reddish below. 


Total length. 

„ pronotom . 

p p tegmina ..... .. 
„ „ post, femora .... 


rf. 

<?. 

mm. 

mm. 

18 

22 

4 

4-6 

175 

21 

13 

H 
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I'mudochirista faUax, Karny, efanr/ata , frntap. n. 
Head and primotum of male from above. 

12. Atolopus thalassimis , Fab. 
Common. September, November, February. 

13. Pnorisa aqualus , Stfil. 
Moderately abundant. July, August, September. 

14. Paractnema tricolor , Tliunbg. 
Very common. August to December. 


15. Heteropternis couloniana } Sanaa. 

Very common during most months of the year. 

16. Ileteropternu saussurei, Kirby. 

Four specimens taken at Mussoko (3000 feet approx .) $ 
June 8, 1924, in rough herbage near the ciater-lake. 

17. Morphacris fasciata , Tliunbg. 

Very abundant. Only one individual with yellow wings 
seen on the road between Tukuyu and Lughombo. November 
1924. 
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18. Acrntylus patruelh, II.-S. 

Apparently not very abundant. Only two specimens 
captured. August. 

19. Gastrimargus africanus , Sauss. 

Abundant. September. 

20. Gastrimary us vertical is, Sauss. 

Abundant. September. 

21. Ilumle ttnuicornis , Seliaum. 

Fairly common. 

22. Petasia fttscorosea, Rjbst. 

Two specimens, March ; one, Decern her. 

23. Taphronota poultom\ Bol. 

Very common. Mostly found in tlie dampest places, 
where herbage is most luxuriant. December to March. 

24. helm acrid a monteiroi, Bol. 

Moderately abundant. October to January. 

25. Phymatms viridipes , St&l. 

One c?, June, and one ? , December. 

2f». Chrotogonas rotundatns , Kiiby. 

One ? , February. 

27. Ornithacris cyanta pictula, Walk. 

Moderately abundant, but less so than the next-mentioned 
subspecies. 

28, OrnithacYis cyanea magnifica , Bol. 

Abundant. September, October, January. 


29. AcanthacrU lineata flam, Sjost. 
Abundant. Frequently found in gardens. January. 
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30. Cyrtacinthaens wrnginosa , Stoll. 

Abundant. August, January. 

31. Phyxacra uvarovi , sp. n. (Fig. 2, A & B.) 

Type $ . 

Aniennre moniliform, feebly compressed. Ryes mode¬ 
rately prominent, regularly oval. Distance between the eyes 
slightly loss than greatest fastigial width. Fastigio-facial 
angle obtuse-angulate, with the angle well rounded. Frontal 


Fig. 2. 



Phyxacra uvarori, sp. n. 

A, Head ami pronotiini of female from above. 
15. Togmen of male. 


ridge in profile very feebly concave below ocellus; from the 
front widening slightly above and subpaiallel below ocellus; 
sulcate for part of its length below ocellus. Supplementary 
facial carinse straight and diverging considerably. Fastigium, 
viewed dorsally, truncate, with the lateral margins arcuate. 
Surface of face and genae strongly rugose, of occiput and 
fastigium smooth. Anterior margin of pronotal disc feebly 
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rounded; posterior margin ncute-angulate; anterior and 
posterior margins of lateial lobes almost stiuight ; inferior 
margins iminded. Median carina distinct and divided into 
four distinct pints by transverse sulci; in piofile carina of 
prozona arcuate, of metazona feebly arcuate; surface very 
coarsely punctate and rugose. Prosternal spine rounded 
apically and feebly compressed laterally. Surface of pleura 
rugose, of sternites smooth. Abdomen carinate dorsally and 
moderately compressed laterally ; undeisido of body covered 
with fairly dense soft hairs. Genitalia ot both sexes as in 
Phyxacra stretiua . Legs robust, hirsute. All carincc of 
femora of posterior pair strongly senate; genicular aiches 
moderately rounded ; genicular lobes rounded apically and 
curving inwaids feebly ; external faces neaily flat, with 
oblique ridges distinct, serrate. Tegrnina coiiaceous, rounded 
apically, with a slight oblique truncation ; reticulation in the 
basal half rather loose, with the cells not elongate; in the 
apical half the veinlets are irregular. 

Antennae brownish ochracoous. Eyes dark amber. Fasti- 
giuin and occiput whitish brown in freshly killed specimens; 
margins of fastigiuin dark brown, rest of head leddish brown 
with darkor brown markings; niouth-puits daik amber, 
major portion of pronotal disc leddish ochiaceous (m fresh 
specimens whitish brown), forming roughly a lozenge-shaped 
marking with the smallest angle in front, rest ot pronotum 
daik reddish brown ; median anterior area of metazona of 
disc with a brown marking, behind which nio some brown 
spots; along the posterior margin of metazona are ten brown 
spots. Meso- and metanotum greenish white. Sternites light 
brownish orange. Abdomen Tight brownish orange. Ante¬ 
rior and median legs brownish, undersides of tarsi of all legs 
greenish ; superior faces of femora of posterior legs brownish, 
with indistinct black fascia; ; inferior faces bluish grey : 
internal faces reddish ; inferior external carina orange, 
maculate with black ; tibia of posterior legs dark purplish ; 
spines ivory-white, black apically. Tegrnina brown, with 
indefinite blackish spots. Wings neutral orange, with the 
apices gradually becoming smoky. 

Differs from P. strenua as follows :—Larger and more 
robust. The ventral surface much more haiiy. Surface of 
face strongly rugose. Frontal ridge distinctly sulcate. 
Fastigium of the vertex smooth. Distance between the eyes 
equal to two-thirds greatest fastigial width. Pronotum thicker 
and scarcely constricted in prozona. Lateral lobes strongly 
rugose. Median carina more strongly pronouucod. Wings 
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neutral orange, with the apices becoming smoky. Reticula¬ 
tion in the basal halt of the tegmiua rather loose, and in the 
apical half the veinlofs are irregular, not oblique as in 
P. strenua. All caitnmof posteiior femora strongly serrate; 
external faces neatly fiat. 


? (tjpe). 
miu. 


Length of body . 4L 

„ pionotum. 12 

„ tegmina . 40 

„ post, femora .... 22 


J (paratype), 
mm. 


28 

7 

27 

jr> 


32. Bryophyma delilis , Kartell, rohusla , subsp. n. 

a.) 

Very common. Differs from B . dehiUs xigillata , Bob, by 
it.s largei size and by the pronotum being moie compressed 


Fig, 3. 



Bryophyma debility Karacb, robu$ta } subsp. n* 

Head and pronotum of male from above. 

laterally and more rugose, with the hind angle subacute, not 
rounded. 

The general coloration is gveyish iu living specimens and 
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brownish orange in dried specimens, not pale olive-green as 
in li. debilis sif/illata. 

Found from October to January, mostly in low scrub. 



rf. 

2- 


mm. 

mm. 

Total length. 

. . +4 

(18 

,, ,, pronotum . .. . 

. . 10*5 

14o 

,, ,, teirmina. 
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54 

„ „ pohl feiuorn . 
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33. llhytulacris punctata, Kiihy. 

One specimen only. S pternb^r. 

34 Nomadarris septemfasciata, Serv. 

One specimen (c?), November ; one ( ? ), January. 

35. O.vyrrhepes procera , Burin. 

One c? and one ? , October ; one ? , September. 

36. Spathosternum pygmceum , Karscli. 

Very abundant in short glass. August, September. 

37. O.cya viridioitta , Walk., vnr. minor, Sjcnt. 

Very abundant. August, September. 

38. Me sop sera Bob 

Not very common. December. 

39. Mesopsis brevicauda , sp. n. 

(Fig. 4, A, B, C, L), & E.) 

Antennae considerably compressed dorso-ventrally and 
widened for the greater part of their length ; equal to about 
one and a half times the length of the head and pronotuin 
together. Eyes hardly prominent, elongate-ovate ; distance 
between the eyes eq^ual to about half the greatest fastigial 
width. Fastigio-facial angle nanowly rounded, acute-ungu¬ 
late. Fastigium viewed doisally rotundato-angulate apically, 
with its lateral margins parallel and elevated, and with a 
distinct medio-longitudinal carina on the disc. Occiput feebly 
rounded. Exposed portion of the head dorsally equal to 
about one and a half times the length of the disc of the 
pronotum. Frontal ridge in profile almost straight, feebly 






G27 


Acrid id® from Tanganyika Territory . 

silicate throughout, depressed round and slightly constricted 
below median ocellus. It becomes narrower towards the 
fastigium and broader on its junction with the clypeal suture. 
Supplementary facial carime distinct and feebly sinuate. 
Surface of the hea l smooth except the occiput, which is 
feebly ruguloso. The anterior and posterior margins ol‘ the 
prouotal disc and the surface of the disc rounded ; median 
carina feeble ; anterior and posterior margins of lateral lobes 
feebly concave, inferior margins strongly Insinuate and 
thickened ; surface finely punctulate and rugulosc. The 


Fig. 4. 



MrHO/mH brnucauda, sp. n. 

A. Antenna of male. 

It. Head of male from side. 

C. Apex of abdomen of male from side. 

1). Apex of abdomen of female from above. 
E. Head and pronotuni of male from above. 


prosternal spine is short, rounded npically, and considerably 
retrorse. Abdomen slender, slightly carinate dorsally ; the 
supra-anal plate of the male is narrowly rounded apically, 
with the lateral apical margins slightly constricted, and with 
a median basal depression ; subgenital plate of the male 
rostrate, slender, half as long again as pronotum, laterally 
compressed, ami acute apically ; the supra-anal plate of the 
female is compressed basally laterally, with the apex narrowly 
rounded and compressed dorso-ventrally, the basal margin of 
the compressed part being angular; surface punctate ; sub* 
genital plate of the female broadly rounded apically and with 
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a slight median projection. The anterior and median legs 
are short ; all femora moderately robust ; the posterior femora 
aie equal to slightly less than half the length of the abdomen 
in the male, and slightly longer in the female. Tegmina 
projecting beyond the hind knees by the length of the head 
and are narrowly rounded apically. The male cerci are 
simple, acute apically, and somewhat laterally compressed ; 
those of the female are simple. 

Antennae brownish, with the external margin and apex 
dark blackish brown. Eyes daik brown or black. The 
front of the head and inferior portions of the gena* light 
brownish or stramineous ; superior poitions of the genro and 
space between the eyes and the apex of the fnstiginm black ; 
rest of fastigium and occiput brownish with a faint reddish 
tinge. The pronotal disc biownish tinged with faint reddish ; 
superior portions of lateral lobes black ; inferior portions 
whitish or brownish yellow; superior portions of pleura 
black, median portions whitish or brownish yellow, inferior 
portions and sternites brown. Abdomen yellowish brown, 
faintly suffused with crimson dorsally ; apical vential segment 
black. Anterior and median legs yellowish brown. External 
faces of posterior femora yellowish brown ; superior internal 
faces whitish with angular blackish markings ; inferior 
internal faces crimson ; posterior tibire dark crimson ; tarsi 
dark crimson. Tegmina blackish, with the basal pait of the 
mediastinal aiea darker. Wings smoky yellow, with a 
blackish mottling basally. 

Described from three males and one female. 


Total length. 

„ „ pronotum . 

„ „ tegmina. 

„ „ post, femora .... 

„ „ subgenital plate.. 



$• 

mm. 

mm. 

64 

64 

5 

7 

26 

:16 

15 

21 

7*5 

,, 


The main points of difference of this species from 
M\ laticornu, Krauss, are as follows :—It is larger and 
slightly more robust. The front margin of the fastigium is 
less acute and the eyes are more regularly oval, while in 
M. laticornis the front margin is straight. The frontal ridge is 
slightly constricted below the median ocellus, and not parallel 
throughout. The subgenital plate of the male is shorter and 
the supra-anal plate of the female is rounded apically and 
not produced. It differs from M> carinulatus 9 Bob (Mem. 
Soc. Ent. Belg. xvi. p. 107), iu having the anterior and 
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posterior margins of the lateral lobes almost straight and not 
sinuate and the interior margins sinuate, while the apex of 
the supra-anal plate of the female is not pioduced. 

dO. Oraiates luridus, Karscli. 

One two ? . Massoka, August, 

41. Bocagalla lanugmo#a f Hoi. 

Faiily abundant. December to Minch. 

42. E.rochoderes aurantiaens, Bol. (Fig. 5.) 

Fairly abundant. Veiy vaiiable in coloiation, from pale 



Exochoderes auranttacus , Bol. Female. 


olive-green with slightly darker green markings to daik 
blown. August to March. 

43. Abisares viridipennia , Bunn. 

Vi ry abundant. Found chiefly on low trees and bushes* 
October to Januaiy. 


44. Catantops aduatua, Walk. 


Not common. 
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45, Catantops sulfureus, Walk, 

Generally abundant. July to December, 

46. Calantopa maculatus , Karny, 

Very common. July to December. 

47. Catantoj)8 tnkuyuensis 3 sp. ». (Fig. 6.) 

Type S • 

Antenna thick, not longer than bead and pronotum together, 
feebly compressed. Eyes moderately prominent, oval ; 
distance between the eyes slightly less than gieatest fostigial 
width ; height subequal to infraoculai portion ol the genie. 
Fastigio-facial angle slightly less than a right angle, the 
immediate angle rounded. Face reheating feebly and very 
coarsely punctated and rugose. Fiontal ridge in profile 
almost straight from the front, margins parallel ; ridge 
sulcate tor a short distance below ocellus; supplementaty 
facial Carina? almost straight ; occiput feebly rounded. 
Fastigium descending slightly ; fastigium viewed dorsally 
transverse, broadly tounded in front. Gena; with a let hie 
diagonal sulcus. 

Anterior margin of disc of the pronotum feebly rounded ; 
posterior margin rotundato-nngulate ; anteiior margins of 
lateral lobes feebly rounded ; poatetior mat gins stiaight ; 
interior margins irregularly rotundato-arigulate. Transverse 
sulci distinct ; prozona suhequal to motazona in length. 
Median carina distinct though very feeble, and almost stiaight 
in profile. Surface of pronotum very cuaisely rugose. Fro- 
sternal spine slightly inclined backwards, suhconical, rounded 
apically, and slightly compressed in tiansveise direction. 
Abdomen somewhat compressed laterally and carinate 
dorsally. The supra-anal plate of the male is scutitorm, 
depressed laterally, and has a median longitudinal sulcus. 
The subgenital plate of the male conical. The supra-anai 
plate of the female hioadly tiiangulnr, rounded apically, and 
depressed laterally basally ; subgenital plute of the female 
broadly rounded apically and w ith a median projection. 

The male cerci are bifurcate apically^ the upper blanch of 
the bifurcation being broad and short, while the lower branch 
is slightly longer and conical. Those of the female are shoit, 
styliform, and hirsute. Tegmina narrowly rounded apically, 
with the costal lobe moderately distinct. 

The posterior femora are relatively thick, with the oblique 
ridges on the external laces distinct and regular , the genicular 
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arches feebly rounded ; the genicular lobes narrowly rounded 
apically. 

Antenna* dark greyish brown, darker apically. Eyes 
brown, with darker brown lines or spots. Hoad dark greyish 
brown. Pronotum gnyisli brown, with the sides of the disc 
paler ; the lateral lobes are blackish and shiny towards the 
superior margins, pleura greyish brown. Sternites purplish, 
with a tine greyish maculation. Abdomen greyish, suffused 
with dark brown dorsaily. Anterior and median legs greyish 
brown ; teinora of postetior legs greyish brown, with reddish 
internal faces and blackish inferior outer laces. Tibia) of 


Fig.«. 



Catcmtoye tukuyucnm , sp. n. Mala. 


posterior legs reddish, with dirty white spines broadly tipped 
with black* The two basal joints of the tarsi of the posterior 
pair aredaik reddish and the apical joint is brown. * Toginina 
greyish, with a tine greyish-brown maculation* Wings pale 
blue-black, slightly darker apically. 

Described from two males and nine females. 

Moderately abundant. August to February, 



<f. 

?• 


ram. 

mm. 

Total length. 

.. 19 

24 

„ „ pronotum . 

4 

6 

„ „ tegniina . 

.. 16 

21 

„ n po»t. femora .. 

.. 11*6 

14 
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48. Cardenius nigropunctatu9 y Bol. 

Very abundant. Many individuals strongly spotted on 
body and legs with purple. August, September. 

49. Anthemius ornatus , sp. n, (Fig. 7, A & B.) 

Type c?. 

Antennae moniliform, flomewhat compressed, more so 
basally, slightly longer than head and pronotum together. 
Eyes oval, with the front margins straight ; distance between 
the eyes slightly less than the greatest fastigial width. 
Fastigiura viewed dorsally rather narrowly rounded (J), 


Fig. 7. 



Anthermus ornatus , sp. n. 

A. Head and pronotum of male from side. 

B. Head and pronotum of male from above. 

more rounded ( ? ), with a shallow depression, descending 
feebly 
acute, 

profile 

ocellus, widened above it, with the margins sharp raised. 
Supplementary facial carina almost straight, but irregularly 
thickened ; surface of head rugulose. Anterior margin of 
pronotal disc almost straight, emarginate ; posteiior margin 
rotundato-angulate ; anterior margins of lateral lobes feebly 
rounded ; posterior margins straight ; inferior margins 
broadly rotundato-angulate. Surface of pronotal disc strongly 


„ Occiput feebly rounded. Jrustigio-tacial angle 
with the immediate angle rounded. Frontal ridge in 
almost straight ; from the front subparallol below 
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[ mnctnred. Superior margins of lateral lobes with a row of 
ow granules. 

Prosternal spine slightly inclin 'd backwards, cylindrical, 
rounded apically. Abdomen laterally compressed, caiinate 
dorsally; suprr-anal plate (<$) subacute apically; lateral 
margins sinuate, depressed laterally baldly, and with a 
median basal sulcus ; subgenital plate (£) conical, subacute 
apically ; supra-anal plate ( ? ) considerably compressed 
laterally, subacute apically, and with a median sulcus; sub- 
genital plate ( $ ), apical maigins feebly concave and with 
a median projection. Oerci ($) hairy, biturcate apically, 
both folks rounded apically. Oerci cylindiical, hut somewhat 
laterally compressed busally. Oerci ( ? ) simple* 

Tegmina nano tv; costal lobe moderately prominent; 
apices lounded with an oblique truncation. Femora mo le- 
rately robust; external faces of posterior femora feebly 
convex; ridges oblique; genicular niches feebly rounded; 
genicular lobes nan owl y rounded apically ; infeiior margins 
broadly rofundato-angulatc. Posterior tibioe feebly sinuate. 
Spines eight in number on external faces, nine an internal 
faces. 

General coloration pale golden-green. Antennae pur¬ 
plish orange, daiker towards apices. Eyes pale purplish, 
with veitical brown lines. Pronotum with an orange stripe 
along the lateial caiimi and daik grey-blue spots on the upper 
margins of the lateral lobes. Stmiites purplish. Abdomen 
greenish white, with a purplish suffusion dorfcally and a paler 
purplish suffusion ventrally. Femora of all legs pale green. 
Tibiae and tarsi of anterior and median legs reddish green. 
Tibiae of posterior legs purplish, becoming pale green basally. 
Spines black topically. Tarsi reddish, Tegmina pale green, 
suffused with purple in the anal and mediastinal ureas. 
Wings pale violaceous basally, hyaline apically. Whole 
body, pnrticulaily the underside, and all legs covered with 
soft whitish hairs. 

Uiffeis from A. granosu *, S &!, in its general pale golden- 
green coloration, and the tianow pale orange or reddish- 
orange stripes on the lateral carinae of the pronotal disc which 
are very distinct. The transverse sulci of the prozona of the 
pronotum are more distinct, but the median carina is less 
distinct except on the metnzona. The disc of the pronotum 
is more rounded and narrow. The surface of the pronotum 
is more strongly punctured, but not granular, except along 
the superior margins of the lateral lobes, where there is a row 
of low gianulos along the orange stripes. Posterior tibim 
Ana. cfc Mag. A 7 . Hist. Ser. 9. Vol. xv. 4$ 
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purplish, becoming pale green basally. The wings are pale 
violaceous and more narrow. 

This species also differs from A . violacsus, described by 
Bolivar(‘Jornal Scieneias Math. Pliysicas e Nnturaes/ Lisboa, 
ser. ii. tome i. 1889, p. 156), in the absence of black spots from 
the body and in its pale golden-green coloration. Its smaller 
size, the absence of the median black stripe on the pronotum, 
and the absence of black spots from the posterior femora 
separate it from A. grammicus (ibid. p. 157). 

August to December. Very common. 

Described from twelve males and twenty-four females. 



cf. 

9. 


mm. 

mm. 

Total length. 

20 

2 r> 

,, „ pronotum . 

4 

6 

„ „ tegmina. 

17 

23 

„ „ hind femora .... 

18 

14 


50. Eucoptacra gowdeyi y Uv. 

Common. January, February. 

51. Caloptenopsis ferrifer , Walk. 

Very abundant. July. 

52. Thisoicetrus attenuatus y Uv. 

Very abundant. A long series of both sexes was collected. 
January. 

53. Tylotropidius gracilipes , JBrancs. 

Fairly common. August, October, December, January. 

54. Cataloipidius roseus , Bol. 

One specimen only. December. 


LXXII .—New or little-known Tipulid ve(Diptera). —XXVIII. 
Australasian Species . By Charles P. Alexander, Ph.D., 
F.E.S., Massachusetts Agricultural College, Amherst, 
Massachusetts, U.S.A. 

The species described at this time are all from New Zealand 
and belong to the Eriopterine genus Molophilus . This group 
of dies is one of the largest and most involved in the 
Dominion, approximately 80 species having been made kuowft 
to date. The various species described herewith were 
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collected by Messrs. Campbell, Harris, Myers, and Tonnoir, 
to whom my sincere thanks are extended for kind co-opera¬ 
tion in making known the New Zealand crane-fly fauna. 
The collections made by M. Andre Tonnoir are especially 
rich in small and obscure species. The types of M. Tonnoir’s 
novelties have been returned to him and will be deposited 
in the collections of the Cawthron Institute and Canterbury 
Museum. 

In this paper and others under this title the writer 
proposes to adopt the Tillyard modification of the Comstock - 
Needham system of wing-venation (Proc. Linn. Sue. New 



Wings of Molophilm tilhjarrfi , Alexander, comparing the Conmtock- 
Needham system of wing-\citation (fig. 1) with the Tillyard. 
modification of the same (fig. 2). A =• anal; C « costa; C*u = 
cubitus; M « media; K = radius; Sc =* subcosta; m-cu = medial- 
cubital cross-vein. 

South Wales, vol. xliv. pp. 535-718,1919). The differences 
involved in this change are illustrated in the accompanying 
text-figures, fig. 1 showing a Molophilm venation inter¬ 
preted according to the Comstock-Needham system, fig. 2 
the same wing with the modifications necessitated by the 
Tillyard interpretation. From these figures it will be seen 
that the costal, subcostal, and radial fields are the same in 
the two systems. The vein called the anterior branch of 
Cubitus (Cm) in the Cornstock-Needham system becomes 

42* * 
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the posterior branch of media (Af 4 ) following the Tillvard 
modification. The basal deflection of Oh, of Comstock and 
Needham becomes the m~cu cross-vein. According to 
Tillyard, only a single branch of Cu (Of/,) reaches the 
margin of the wing in the Tipulidye, the posterior branch 
(Oh* fig. 2) being semi-atrophied and lying close behind 
the main branch of Cu , in many cases, however, extending 
to beyond the m-cn cross-vein. This latter vein has been 
considered as being the degenerate first Anal vein by Coin- 
stock and later students but the writer now feels convinced 
of the correctness of the Tilly ard interpretation of this 
region of the wing. 

Molophilus heteracanthvsy sp. n. 

Belongs to the macrocerus group; mesonotum light 
yellowish brown, the prsescutum with a broad brown median 
stripe ; m~cu at fork of M ; male hypopvgittm with the 
basal dististvlc a long, slender, acute spine, hearing a smaller 
spine on the mesal face near one-third the length, 

Male .—Length about 3*3 mm.; wing 4-2 mm. 

Rostrum and palpi brown. Antennae of the male elon¬ 
gate, approximately at long as the body ; scape brown, the 
flagellum black ; flagellar segments with conspicuous erect 
verticillate setae at mid-length of the segments. Head dark 
hiown. 

Mesonotum light yellowish brown, the praescutum with a 
broad, darker biown median stripe ; postnotal mediotergite 
darkened. Pleura dark brown. Halteres pale, the knobs 
inluscated. Legs with the coxae and trochanters yellow', 
the fore coxae darker; femora yellowish brown, with dark 
setae; tibiae and tarsi dark brown. Wings with a brownish 
tinge, tlie veins darker brown ; maerotrichite brown. Vena¬ 
tion : basal section of It i+i relatively short and arcuated; 
r about twice its length beyond the fork of Hs ; R 4 + 6 approxi¬ 
mately in alignment with Jls ; m-cn at the fork of M ; vein 
2nd A moderately elongate, ending about opposite one- 
third the length of the petiole of cell A/* 

Abdomen dark brown throughout. Male hypopygium 
with the basal diatistyle a powerful, blackened, heavily 
clutinized spine that is dilated at base, thence gradually 
narrowed to the acute slender tips; at about one-third the 
length on the mesal face of the dilated portion a short, 
slender, gently curved spine, with a brush of short set® in 
the axil; beyond this spine the style narrows very gradually 
to the gently curved tip. 
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Hah. New Zealand (North Island). 

Holotype , <J,York 13ay, Wellington, February 2, 1921 
(J. (/. Myers). 


Mo/ophilus myersi , sp. n. 

Belongs to the macrocerus group; closely related to 
M. remotus , Alexander ; basal dististyle of male hypopygium 
with a conspicuous rounded knob beyond mid-length, the 
mesal edge of the style densely setiferous, the terminal setae 
exceeding the short apical spine. 

Male .—Length about 3 mm.; wing 4 mm. 

liostrum and palpi brown. Autenme elongate, as in the 
group, but not so excessively so as in some species, approxi¬ 
mately as long as the body ; flagellar segments with slender 
apical pedicels of moderate length ; antennae brown through¬ 
out. Head brown. 

Mesonotum light brown, unvariogated, the pleura some¬ 
what more testaceous. Hal teres light brown, the knobs 
passing into dark brown, the extreme base of the stem 
obscure yellow. Legs with the coxae and trochanters obscure 
brownish yellow ; femora pale brown with darker sette ; 
remainder of the legs passing through dark brown to black 
on the tarsi. Wings with a pale brown tinge, the veins 
darker brown though still relatively pale, the macrotrichim 
a little darker. Venation : Rs in alignment with /i 4+6 ; 
vein 2nd A relatively long, ending just before the base of 
cell M 8l cell 2nd A relatively long and narrow. 

Abdomen dark brown, clothed with yellow setae. Male 
hypopvgiura approximately as in M . remotus f Alexander; 
basal dististyle shortly beyond raid-length produced into a 
conspicuous rounded knob, the margin of the style with 
numerous stout setae that become very dense on the outer * 
face of this knob, on the inner face replaced by dense 
delicate yellow setae ; beyond this knob the style continues 
as a flattened blade that gradually narrows to a short, acute, 
apical spine, the mesal edge with a dense fringe of black 
setae that become long and powerful at the apex of the style, 
projecting caudad beyond the apical spine. 

Hab. New Zealand (North Island). 

Holotype , York Bay, Wellington, March 1, 1924 (J. G> 

Myers). 

This interesting fly is named in honour of the collector, 
Mr. John Golding Myers, to whom 1 am greatly indebted 
for many favours. 
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Molophilus ftv bitli fern ft, sp. n. 

Belongs to the macrocerus group ; general coloration of 
thorax brown, the pleura darker; antenna* of male shorter 
than body; vein 2nd A long; male hypopygiutu with the 
basal dististyle a long, slender, gently curved rod that 
terminates in a long acute spine, the mesal margin armed 
with two groups of spinous setae. 

Male. —Length about 3 8 mm.; wing 4*8 mm. 

Rostrum and palpi dark brown. Antennae of moderate 
length, a little longer than the combined head and thorax, 
dark brown, the basal segment of the scape a trifle paler; 
flagellar segments swollen, with relatively short terminal 
pedicels. Head dark browm. 

Mesonotum medium brown, the humeral region of the 
pnescutum obscure brownish yellow. Pleura darker brown, 
shiny. Hal teres dark brown, the base of the stem broadly 
paler. Legs with the coxae and trochanters yellow ; 
remainder of legs brownish black. Wings strongly tinged 
with brown, the veins and macrotrichiie darker brown. 
Venation : R 4 ^ a little shorter than the basal section of 
R 2+ 3 ; vein 2nd A very long, running generally parallel 
to vein Isl A , extending to about opposite the base of 
cell A/ 3 . 

Abdomen dark brown. Male hvpopygium with the basi- 
stvles obtuse at apex, mesal face near apex with an obtuse 
fleshy lobe that is directed nearly eephulad. Outer disti¬ 
style small, arcuated, with a tiny blackened tubercle near 
base, the angle of curvature blackened and provided with 
short erect setae. Basal dististyle a long, slender, gently 
curved rod that terminates in a long acute spiue ; extreme 
base of style a little dilated and densely set with microscopic 
erect setulae ; just before mid-length on the mesal margin 
a group of conical, erect, slender spines; a long row of 
smaller black spinose setae on mesal rnargiu shortly before 
the apex. 

Hab . New Zealand (North Island). 

Holotype , <£, Nihotapu, Auckland, February 26, 1923 
(A. Tonnoir) ; collector’s No. 145 6. 

Alolophilus porrectus , sp. n. 

Belongs to the macrocerus group; general coloration pale 
brownish testaceous, shiny, without markings; antennae of 
male longer than body ; wings with i? 4 + 8 long ; male hypo- 
pygium with the basal dististyle a long, slender, unarmed, 
chitinized rod, the tip acute. 
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Male .—Length about 2*2-2*4 mm.; wing 4-4*2 ram, 

Female .—Length about 2*5 mm.; wing 3*8 mm. 

llostrum and palpi brown. Antennae of the male longer 
than the body, dark brown throughout ; flagellar segments 
with slender terminal pedicels, the dilated portions with 
conspicuous outspreading verticils. Head dark grey. 

Thorax pale brownish testaceous, shiny, the margin of the 
prsescutum fading into yellow. Pleura testaceous-yellow, 
shiny. Halteres brown, the base of the stem yellow. Legs 
with the coxae ami trochanters testaceous ; remainder of legs 
pale brown, the segments clothed with dark setae ; terminal 
segments darker. Wings with a pale grey tinge ; veins pale 
brown ; macrotrichue long and dense, brown. Venation : 
7f 4 + 6 in alignment with Bs and very long, about twice the 
length of the arcuated basal sectiou of /f 2+3 ; vein 2nd A 
ending some distance before the fork of M . 

Abdomen brown, the hypopygium paler, yellowish brown. 
Male hypopygium with each basistyle terminating in a 
conical tooth-like lobe that is blackened at apex. Outer 
dististyles two, the more lateral a stout, elongate, conical 
spine ; mesal style blackened, gently arcuated, cylindrical, 
with the apex obtuse. Basal dististyle a long, generally 
straight, blackened, chitinized rod that is only feebly sinuous, 
the extreme tip gently curved aud acute, the surface of the 
style without spines or setm. 

Hub. New Zealand (North Island). 

Holoh.pe, St Day’s Hay, Wellington, November 29, 1921 
(A. Tonnoir) ; collector’s No. 144, 

Allotupotypt , $ . 

Paratopotyjtes , 2 S S ; paratype , Wellington, De¬ 
cember 1, ly21 (A. 7 onnoir). 

Molopfiilus tonnoiri, sp. n. 

Belongs to the multicinctue group; tibia' with a single 
broad white ring; basitarsi white on basal half; wings 
almost uuiformly pale brown. 

Male .—Length 2*2-2*4 mm.; wing 3*6-3*8 mm. 

Female .—Length about 2*2 mm. ; wing 3*5 mm. 

Rostrum and palpi brownish black. Antennae with the 
basal segment of the scape ochreous; flagellar segments 
dark brown with elongate verticils and silvery pubescence 
Head ochreous-yellow. 

Prouotum yellow. Mesonotal pmscutum reddish brown, 
the lateral margins conspicuously sulphur-yellow ; scutum 
and postnotum darker brown ; scutellum a little brighter. 
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Ventral pleuritcs dark brown, the dorsal sclerites a little 
more reddish; dorso-pleunl membrane yellowish. Haltcres 
light yellow. Legs with tlie coxae and trochanters brownish 
testaceous; femora dark brown with a narrow whitish ring 
near two-thirds the length ; tibiae with a broad, conspicuous, 
white ring on the basal half, this ring a trifle wider than 
the darkened base; fenioral-tibial joint whitish ; tarsi dark 
brown, the proximal half of the basitarsi obscure whitish. 
Wings with a pale brown tinge, the veins a trifle darker 
than the ground-colour; macrotrichim brown. Venation: 
m-cu nearly perpendicular to Cu at origin ; venation other¬ 
wise about as in mvlticinctus, Fdwards. 

Abdomen dark brown, the hypopvgium a trifle paler. 
Male hypopvgium very similar in structure to multicinctus; 
head of the longest dististyle compact and more nearly 
globular. 

Hah. New Zealand (South Island). 

Holotijpe , S y Mt. Arthur Tableland, Nelson, altitude 
4500 feet, December 22, 1921 (A. Tonnoir); Collector's 
No. 169. 

Allotype , ? , Waiho, Westland, January 21,1922 ( A . Ton - 
noir). 

Paratopotype , g ; paratypes , <$, Nelson, Nelson, No¬ 
vember (5, 1923 (A. Tonnoir) ; , Lake llrunner, Westland, 

February 3, 1922 (A. Tonnoir). 

This very interesting crane-fly is named in honour of 
Dr. Andr6 Tonnoir, to whom 1 am deeply indebted for 
the privilege of studying his extensive collections of New 
Zealand and Tasmauian Tipulid®. 

Molophilus greyeneis, sp. n. 

Belongs to the terminans group ; most closely allied to 
termtnans , Alexander; pleura indistinctly striped with 
brown ; wings tinged with brown, the veins seamed with 
darker ; male hypopvgium with the outer dististyle massive, 
terminating in three spines or spinous lobes. 

Male. —Length about 4 mm. ; wing about 4 4 nun. 

Rostrum and palpi dark brown. Antenna short, dark 
throughout; flagellar segments oval. Head dark, some¬ 
what paler adjoining the eyes. 

Pronotum dark brown, paler laterally. Mesonotum dark 
brown, the humeral region and extreme lateral margins 
paler* Pleura pale brown, with darker brown longitudinal 
stripes, the dorsal stripe occupying the dorsal sclerites, 
the ventral stripe the sternopleuriie and hypoepimerouu 
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Ilaltcres white. Legs with the coxae and trochanters 
obscure yellow ; remainder of the legs obscure brownish 
yellow, the tips of the femora and tibiae vaguely darkened ; 
tarsi broken. Wings tinged with brown, the veins darker 
brown, seamed with fuscous. Venation : petiole of cell Ji 3 
a little shorter than the basal section of 

Abdomen brown. Male hypopygium with the dististyles 
terminal, as in the group ; outer style a massive black blade, 
terminating in a long slender beak, at its base on inner 
margin with a second appressed spinous lobe, the outer 
margin of which is weakly spinulose ; outer margin of style 
near mid-length with a stout powerful spine, the margin 
of the blade distad of this with conspicuous setiferous 
tubercles. Inner dististyle slender, the basal third dilated, 
pale brown, the apex long and slender, gently curved, the 
tip with a few weak denticles. 

Hab, New Zealand (South Island). 

Holoh/pe , alcoholic $ , Mt. Grey, Canterbury, February 23, 
1924 (j. W. Campbell ). 

Pnratopotype , alcoholic <$ ; paratype , £ , Purau Creek, 
Ranks Peninsula, Canterbury, February 20, 1922 ( A . Ton - 
noir) ; Collector’s No. 178. 

Molophi/us curvistylus , sp. n. 

Belongs to the terminans group ; mesonotum dark brown, 
the humeral regions of the preescutum brighter; pleura 
dark brown ; male hypopygium with the outer dististyle 
strongly curved, chitimzed; the apex produced into a spine ; 
inner dististyle weakly toothed at apex. 

Male, —Length about 2*8 mm.; wing 4*5 mm. 

Female .—Length 3*8 mm.; wing 4*8 rum. 

Rostrum and palpi dark brownish black. Antennas 
brownish black throughout; flagellar segments oval, with 
verticils of moderate length. Head dark grey. 

Pronotum obscure brownish yellow, darkened laterally. 
Messonotal prsesoutum dark brown, the extreme lateral 
margins of the sclerite light sulphur-yellow, the humeral 
triangles brownish yellow; remainder of mesonotum dark 
brown, the scutellum sometimes a little brighter. Pleura 
dark brown. Halteres pale yellowish throughout. Legs 
with the coxro and trochanters obscure yellow, the bases of 
the coxae a trifle darker; femora obscure brownish yellow, 
with brown trichiae; tibiso and tarsi passing into dark 
brown. Wings with a pale brown tinge, the veins and 
macrotrichice darker brown ; a darker seam on the posterior 



642 


Dr. C. P. Alexander an 


cord. Venation : basal section of /? 3+B about twice 7? i4 . 5 ; 
vein 2nd A relatively short, ending about opposite the base 
of m-cu. 

Abdomen dark brown, including the hypopygium. Male 
hypopygium with the outer dististyle stout, blackened, 
arcuate, the tip produced into a pointed spine, just before 
the apex on the outer face with a low crest of acute appressed 
spiuules, the style somewhat resembling the head and neck 
of a crested bird. Inner dististyle longer, the basal half 
dilated, the apical half suddenly narrowed, gently arcuated, 
the apex feebly enlarged and weakly toothed. 

Hab . New Zealand (South Island). 

Holotype , cJ, Nelson, Nelson, October 30, 1923 ( A . Ton* 
noir); Collector's No. 173. 

Altotopotype , ? , December 1921 (A. Tonnoir ). 

Paratopoti/pes , , September 28, 1923 (A. Tonnoir); 
S , October 30, 1923 (A. Tonnoir ); par a types , <$ $? , Aniseed 
Valley, Nelson, March 22, 1922 {A. Tonnoir ). 

Molophilus satyr , sp. n. 

Belongs to the tei'minans group ; male hypopygium with 
the outer dististyle a powerful ehitinized structure that 
is provided with an apical beak and two horns, the whole 
suggesting the head of a faun. 

Mato .—Length about 3*2 mm.; wing 4 mm. 

Rostrum and palpi dark brown. Antetime dark brown, 
the flagellar segments oval. Head dark grey. 

Prouotum dark brown. Mesonotal pnescutura dark 
brown, the humeral regions a very little paler; remainder 
of mesonotum dark brown, the sides of the postnotal 
sclerites paler. Pleura almost black. Halteres pale yellow, 
the knobs even brighter-coloured. Legs with the coxae and 
trochanters ochreous; remainder of legs broken. Wings 
with a pale brown tinge, indistinctly variegated with darker 
brown, including seams on the anterior cord, the posterior 
cord and less distinctly along the sector; veins and macro- 
trichiaa darker brown. Venation : vein H b very thick ; 
vein 2nd A ending a short distance beyond the base of the 
petiole of cell M 

Abdomen dark brown, including the hypopygium. Male 
hypopygium with the outer dististyle a very powerful, 
heavily blackened structure that suggests the head of a 
faun; the two horns are nearly as large as the powerful 
terminal spine ; one horn broader, acute at apex, the other 
horn more slender and delicately toothed at base ; behind 
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these horns a more blunt lobe that is weakly toothed ; outer 
margin of style immediately distad of the horns weakly 
toothed. Inner dististyle slender, dilated and brown at 
base, the apical half strongly narrowed, arcuate, the apex 
weakly toothed ; surface of style near mid-length with 4-5 
microscopic conical spinulte in a straight row. 

Hah . New Zealand (South Island). 

J/olofypo, £, Nelson, Nelson, November 28, 1923 ( A . 
Tonnoir). 


Molophilus Infalcatm , sp. n. 

Belongs to the terminans group; general coloration 
brownish black ; wings narrow, brown ; male hypopygiurn 
with both dististyles relatively small, sickle-shaped, the 
outer one more strongly curved. 

Male .—Length 2*8-3 nan. ; wing 3*5 mm. 

Female. —Length 3*5 mm. ; wing 4 mm. 

Itostrum, palpi, and antenna? black ; flagellar segments 
short oval. Head dark brown. 

Mesonotum brownish black, the humeral region a little 
paler, reddish brown ; anterior margin of pra‘scutum 
narrowly, and in some cases very indistinctly, sulphur- 
yellow. Pleura almost black. Iialteres with the knobs 
elongate, sulphur-yellow, the stems more infuscatcd. Legs 
with the coxa* und trochanters obscure brownish yellow' ; 
remainder of the legs yellowish brown with dark seta?, 
the terminal tarsal segments blackened. Wings narrow*, 
brownish, the veius and inacrotrichise a little darker brow n ; 
prearcular region a trifle paler than the remainder of the 
wing. Venation: vein 2nd A ending but a short distance 
beyond the base of the petiole of cell Af 3 . 

Abdomen dark brown throughout. Male hypopygiurn 
with the dististylcs terminal, as in the group ; both styli 
are relatively small, arcuated, sickle-shaped, their tips acute ; 
outer dististyle strongly curved and more blackened, the basal 
two-thirds thickened, the apex produced into a long, slender, 
acute point. Inner dististyle more flattened and more 
gently curved, paler, narrowed gradually to the acute apex; 
inner or mesal edge near mid-length with about ten small 
conical spinulae that produce a roughened appearance at 
this point. 

Hah . New Zealand (South Island). 

Holotype , J, Nelson, Nelson, October 30, 1923 (A. Ton- 
noir ); Collector’s No. 176. 

Allolopotype , ? . 
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Paratopolype*, <$ $, October 9-Novcmber 28, 1923 

(4. Totmoir)\ $, December 3, 1921 ; <$, March 4, 1922 
( A . Tonnoir). 


Molophilus reduncus , sp. n. 

Belongs to the tillyardi group; allied to M . rrpandng, 
Alexander ; male hypopygium with the basal dististyle a 
relatively flattened blatle, the mesal apical angle produced 
into a lotig triangular beak. 

Male .—Length about 4‘5 mm.; wing 5 mm. 

Female .—Length about 4*6 mm.; wing 5*5 mm. 

Kostrura and palpi dark brown. Antenim* with the basal 
segment of the scape obscure oclireou*, the remainder of the 
antenna dark brown; flagellar segments oval with moderately 
long verticils but without conspicuous pubescence. Mead 
grey. 

Pronotum dark brown. Mesonotal pracscntum obscure 
reddish yellow with three brown stripes, the median stripe 
reaching the anterior margin of the sclente, nearly confluent 
behind with the lateral stripes ; acutal lobes and the scutel- 
luin similarly darkened; postnotal inodiotergite reddish 
brown. Pleura brown, indistinctly variegated with paler, 
especially on the sternites. Haltcres pale brown, the stem 
darker with the extreme base pale. Legs with the coxre and 
trochanters obscure yellowish testaceous; remainder of the 
legs obscure yellow, the terminal tarsal segments passing into 
brown, the segments with scattered brown trichiie. Wings 
with a strong yellowish tinge ; veins C, Sc, and R yellowish, 
the remaining veins darker, indistinctly seamed with brown, 
contrasting with the background : maerotriehuc dark brown. 
Cells Sex and 2nd R x with numerous macrotrichico, especially 
dense along the costa. Venation : basal section of /f S4 ., 
longer than # 4 + 5 ; m-cu a short distance beyond the fork of 
M ; vein 2nd A ending at or just beyond mid-length of the 
petiole of cell Af 8 . Wings relatively narrow. 

Abdomen dark brown, the genital segments in both sexes 
obscure yellow. Male hypopygium as in the tillyardi group; 
basistyle narrowed apically into a relatively long, blackened, 
spinous tooth, the mesa! margin extending hasad as a 
blackened chitinized ridge, the margin of the longer ridge 
microscopically serrulate, the shorter ridge with a small 
blackened spine just before its end. Outer disfistyle a 
flattened black blade with the margin delicately and evenly 
serrulate, at base of style with two long, slender, black 
spines, one of which is a trifle more curved, than the other. 
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Basal dististyle a flattened blade, dilated at base, the apical 
portion broadly flattened, the mesal angle running ont into 
a long, triangular, beak-like portion, the outer angle a small 
obtuse tooth. 

Bab . New Zealand (North Island). 

Holotype , , Kbanciallah, Wellington, November 30, 1921 

( A . Tonnoir) ; Collector’s No. 185. 

Allotopotype , $ . 

Molophilus palliduluSy sp. n. 

Belongs to the plagiatus group ; general coloration pale 
yellow ; male hypopygium with the basal dististyle long, 
slender, curved gently to the apex, the distal half with small 
appressed spinules. 

Male .—Length about 2*0 mm.; wing 3*6 mm. 

Ftrnale .—Length about 2*8 mm ; wing 3 8 mm. 

Rostrum and palpi pale brown. Antenna; short, pale 
te>taceous-browu, the outer segments somewhat darker; 
flagellar segments oval, with conspicuous elongate verticils. 
Head dark yellow, 

Mesonotum reddish yellow without evident darker 
markings; lateral margins and humeral region of the 
pric'cutum more sulphur - yellow. Pleura pale yellow, 
llaltcres yellow. Legs with the coxae and trochanters 
testaceous-yellow ; femora and tibiae yellow, the terminal 
tarsal segments passing into brown. Wings tinged with pale 
yellow, the veins darker yellow; macrotrichiae very pale 
yellowish brown. 

Venation ; vein 2nd A ending approximately Opposite 
m-cu. 

Abdomen yellow, including the hypopygium. Male 
hypopygium generally similar in structure to M . morosus, 
Alexander. Basistyle terminating in a relatively slender 
blackened point. Outer dististyle large, widely forked, the 
lateral arm expanded into a fan-shaped structure, the mesal 
arm weakly pointed. Basal dististyle long and slender, 
taperiug gradually to the apex, curved gently mesad ; about 
the apical half is blackened, the surface with scattered 
appressed spiuulm that become larger outwardly, the stylo 
terminating in two longer and more sleudcr spines. 

Hub, New Zealand (both Islands). 

Holotype , y Khandallah, Wellington, November 30, 1921 
( A . Tonnoir ); Collector's No. 150. 

Allotopotype, $ , pinned with the type. 

Paratopotypes , <? ?; paratype , cf, Nelson, Nelson, 
November 0, 1923 ( A ♦ Tonnoir ), 
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Molophilus curtivena , sp. n. 

Belongs to the plagiatus group ; antenna of male short ; 
wings relatively narrow, yellowish, the veins a little darker ; 
vein 2nd A short; male hypopygium with the beak of the 
basistyle relatively stout; basal dististyle a straight, sparsely 
spinous rod. 

Male. —Length about 2*5 mm. ; wing 3*5 mm. 

Rostrum testaceous-brown ; palpi brown. Antenna; short, 
brown throughout ; flagellar segments oval with relatively 
long verticils and an erect pale pubescence. Head pale 
testaceous-brown. 

Mesonotum pale testaceous-yellow, without markings, the 
extreme margin of the prrcscutnm whitish yellow. Pleura 
light yellow. Ilalteres pale, the setal covering a little 
darker. Legs with the coxie and trochanters testaceous- 
yellow ; femora and tibiae pale brown with darker setae ; 
tarsi passing into brown. Wings tinged with yellow ; the 
veins darker yellow, clothed with moderately long brown 
macrotrichira. Wings relatively narrow, especially on the 
basal half. Venation : anal veins short ; vein 1 si A ending 
about opposite mid-length of the petiole of cell M 3 ; vein 
2nd A ending some distance before m~cu . 

Abdomen pale brown. Male hypopygium with the 
terminal beak of the basistyle relatively stout and high, 
compressed, the tip acute. Outer dististyle with the stem 
relatively long and slender, the mesal arm short, subacute, 
the lateral arrn widely expanded, the apical margin smooth. 
Basal dfttistyle a straight, relatively stout, pale brown rod 
that is weakly and sparsely spinous on the distal half, the 
spines acute, appressed and more crowded at apex. JSdeagus 
of moderate length, straight, beyond the enlarged base about 
one-fourth longer than the basal dististyle. 

Hub . New Zealand (South Island). 

Holotype , cf, Mt. Arthur Tableland, Nelson, altitude 
4500 feet, December 21, 1921 (A. Tunnoir); Collector’s 
No. 152- 

Paratopotype , ; Collector’s No. 153. 

Molophilui macrophallus , sp. n. 

Belongs to the plagiatus group ; antennae of the male long, 
extending to beyond the base of the halteres ; wings greyish 
subhyaline, the base more yellowish; vein 2nd A short; 
male hypopygium with the wdeagus long, sinuous, nearly 
twice the basal dististyle. 
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Male .—Length about 2*6 mm. ; wing 3*9 mm. 

Rostrum yellow; palpi dark brown. Antenna; unusually 
elongate for a member of the plagiatus group, if bent back¬ 
wards extending to beyond the base of the halteres ; scapal 
segments brownish yellow, the flagellar segments uniformly 
dark brown; flagellar segments elongate-oval to fusiform, 
with a conspicuous erect pale pubescence. Head dark 
brown. 

Pronotum obscure brownish yellow, darker medially. 
Mcsonotal praescutum brown, the humeral region obscure 
yellow ; scutal lobes brown ; remainder of mesouotum more 
testaceous-brown. Pleura testaceous-yellow, Halteres 
pale, the stem a trifle darker than the knobs. Legs with 
the coxae and trochanters yellowish testaceous; remainder 
of legs brownish testaceous with dark seta;; terminal tarsal 
segments dark brown. Wings greyish subhyaline, the basal 
quarter more yellowish; veins slightly darker; maerotrichiie 
dark brown. Venation: r nearly in alignment with the 
basal deflection of R b ; basal section of /? 2 +8 arcuated, 
longer than ff 4+6 ; m-cu a short distance bevoud the fork of 
M ; vein 2nd A short, ending some distance before m-cu. 

Abdomen brown, the hypopygium a trifle more yellowish. 
Male hypopygium with the terminal beak of the basistyle 
relatively long and slender, chitinized. Outer dististyle 
large, the basal stem unusually stout, mesal arm relatively 
blunt at apex; lateral arm dilated, the margins nearly smooth. 
Basal dististyle a moderately long, stout lobe, gently 
narrowed to the blunt apex, the style infuscated throughout 
its length, the surface with low appressed teeth that become 
more numerous and crowded near the apex ; mesal edge of 
style with three spinous seta*, one near one-quarter of the 
length, one beyond mid-length, and the third just beyond 
three-fourths the length. iEdeagus very long and slender, 
gently sinuous, narrowed to the tip, a little less than twice 
the basal dististyle. 

Hah . New Zealand (South Island). 

Holotype , Mt. Arthur Tableland, Nelson, altitude 

4500 feet, December 21, 1921 (A . Tonnoir) ; Collector's 
No. 151. 

Molophilus pediformi8, gp. n. 

Belongs to the plagiatus group; general coloration 
obscure brownish yellow, the thoracic dorsum marked with 
brown; pleura and postnotum darker brown ; male hypo¬ 
pygium with the basal dististyle a foot-shaped chitinized rod* 
Male .—Length about 3*5 mm.; wing 4*3 mm. 
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Rostrum and palpi dark brown. Antennae relatively 
short, dark brown throughout ; flagellar segments oval with 
long second verticils and a long, pale, erect pubesence. 
Head ochreous-brown, the centre of the vertex somewhat 
darker. 

Prouotum obscure yellow, the lateral margins more in* 
fuscated. Mesonotal pnescutum rcddi-h biown, the humeral 
region and extreme lateral margins of the seleritc more 
yellowish, the disk with three ill-defined darker brown 
stripes, the seutal lobes similarly darker brown; postnotal 
mediotergite darker brown. Pleura duik reddish brown, 
llalteres yellow. Legs with the coxie and trochanters 
testaceous-yellow : femora and tibia; generally yellow, the 
vestiture of brown setae scarcely eoncealing the ground¬ 
colour ; tarsi passing into brown. Wings with a faint brown 
tinge, the veins and trichiae darker brown. Venation : vein 
2nd A relatively elongate, ending just before mid-length of 
the petiole of cell Af a . 

Abdomen dark browm, the hypopygium yellowish. Male 
hypopygium with the terminal hook of the basistyle relatively 
deep, flattened, the outer cephalic angle a little produced ; 
one style of the unique type has an indentation near the 
base of this beak to produce a small basal tooth. Outer 
dististyle elongate, the mesal arm obtuse at apex, the lateral 
arm only moderately expanded. Basal distis yle a relatively 
long rod, the base enlarged, the apex gradually narrowed, 
just before the tip deflected latcrad to form a foot-shaped or 
beak-like portion; basal half of style pale, the apical half 
blackened ; a few small erect setae just before the broad 
acute apex, both on upper and lower margins. 

•liab. New Zealand (South Island). 

Holotype , , Nelson, Nelson, November 14, 1928 

( A . Tonnoir) ; Collector’s No. 160 b. 

The general appearance of this fly is very like M. morosus , 
Alexander, and M. submorosus , Alexander, but the structure 
of the male hypopygium is very difleient. 

Molophilus pugnaoc , sp. n. 

Belongs to the plagiatus group; antennee with elongate 
verticils and setae ; general coloration obscure yellow ; wings 
tinged with grey ; male hypopygium with the basal distishrlo 
a nearly straight rod that is expanded into a head that 
terminates in a long conical tooth ; at base of cone a collar* 
like ridge bearing a powerful, gently curved, black spine. 

Ajftf/e.—Length about 2 5 mm.; wing 2*6 mm* 
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Rostrum and palpi brown. Antennae brown, relatively 
abort, the flagellar segments oval, clothed with long con¬ 
spicuous verticils and an elongate, erect, white pubescence. 
Head brown. 

Pronotum narrowly infuscated. Mesonotum obscure 
fulvous-yellow, without markings, the posterior scleritcs 
and pleura more testaceous-yellow. Ilaltcres pale, the knobs 
light yellow. Legs with the coxae and trochanters yellow; 
remainder of legs obscure yellow, the tarsi passing into 
brown. Wings moderately broad, with a greyish tinge; 
veins pale ; the costal fringe short hut dense, yellowish ; 
remaining macrotnchiae dark brown; anal fringe long. 
Venation : with the basal section strongly arcuated, 

longer than the basal section of ; vein 2nd A ending 
shortly beyond the origin ot the petiole of cell A/ a . 

Abdomen brown. Male hypopygium with the basistyle 
terminating in a relatively stout pale brown beak, the outer 
margin curved, the inner edge nearly straight. Outer 
dististyle elongate, the stem unusually long, the mesal arm 
acute, the lateral arm obtuse at apex but not strongly 
expanded. Basal dististyle a rather short but stout 
chitinized rod, narrow at base, suddenly expanded near two- 
thirds the length into a head, surrounded by a narrow 
chitinized collar, beyond which the apex narrows to an 
obtuse cone; mesal face of the collar produced laterad and 
slightly caudad into a powerful, black, feebly curved, chitinized 
spine, its tip acute. 

Had. New Zealand (South Island). 

Holotype , <£ , Reefton, Nelson, January 13* 1922 

(A. Tonnoir) ; Collector's No. 1 i7. 

Faraii/pes , 2 c?i Waiho, Westland, January 30, 1922 

( A. Tonnoir); Collector’s No. 181. 

Molophilus harrieianuSy sp. n. 

Belongs to the plagialue group; general coloration pale 
reddish brown, the postnotum and pleura darker, more 
testaceous-brown; male hypopygium with the basal dististyle 
a powerful, gently curved rod that terminates in a long 
slender spine, with a second spine on outer face near three- 
fourths the length. 

Male .—Length about 3*3 mm.; wing 8*5 mm. 

Rostrum yellowish testaceous, the palpi dark brown. 
Antennae short, testaceous, the terminal segments a little 
darker. Head pale. 

Pronotum sulphur-yellow. Mesonotal praescutum reddish 
Ann* <& May. N* Hist. Ser. 9. Vol. xv. 43 * 
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brown, the humeral region and narrow lateral margins 
sulphur-yellow ; scutal lobes pale reddish brown; scutellum 
testaceous-brown, pale posteriorly and beneath; postnotum 
testaceous-brown. Pleura testaceous-brown, the dorso- 
pleural region paler. Halteres pale, the knobs broken. 
Legs with the coxas and trochanters yellow ; femora and 
tibiae yellow with appressed darker seta*; terminal tarsal 
segments passiug into brown. Wings greyish yellow, the 
base and costal region clearer yellow; veins pale yellow, not 
clearly defined against the ground-colour; macrotrichitfi 
brown. Venation : vein 2nd A elongate, ending just before 
mid-length of the petiole of cell M % . 

Abdomen brown, the hypopygium somewhat brighter. 
Male hypopygium with the basistyle terminating in a 
slender, acute, chitinized point, directed mesad and slightly 
cephalad. Outer dististyle bifid at apex, the mesal arm 
subacute, the lateral arm broadly expanded. Basal dististyle 
a powerful chitinized rod that is heavily blackened on outer 
half, gently curved and narrowed to the acute, mesally 
directed apical spine; at or near three-fourths the length on 
the outer face with a conspicuous acute spine ; between this 
latter spine and the long apex are several subappressed 
spinulas. iEdeagus long and slender, about equal iu length 
to the basal dististyle. 

Hab . New Zealand (both Islands). 

Holotype, <$, Mt. Ruapehu, Wellington, altitude 4000- 
4500 feet, January 20, 1924 (7’. R. Harris ). 

Paratypes , , Mt. Arthur Tableland, Nelson, altitude 

4500 feet, December 21, 1921 (A. Tonnoir) ; Collector’s 
No. 154; Waiho, Westland, January 30, 1922 

( A . Tonnoir ). 

This interesting mountain-species is named in honour 
of the collector of the holotype, Mr. Thomas Robert Harris, 
to whose capable collecting our knowledge of the Tipuliihe 
of New Zeaiaud is largely due. 

Molophilus (?) ceniffmaticus , sp. n. 

General coloration testaceous-brown ; wings cuneiformly 
narrowed, the anal angle reduced ; rectangular at 

origin ; cell 1#/ M % elongate, closed ; m-ett its own length 
beyond the fork of M; vein 2nd A short. 

Female . —Length about 1*6 mm.; wing 2 # 6 mm. 

Rostrum and palpi testaceous-brown. Antennae short, 
brown throughout, about as long as the thorax; flagellar 
segments oval with moderately long verticils. Head 
testaceous. 
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Thorax of a uniform pale testaceous-brown, rather shiny, 
without distinct markings. Halteres brown, the knobs 
darker. Legs with the coxae and trochanters obscure 
testaceous-vellow ; remainder of legs pale brown, clothed 
with appressed dark setae. Wings with a pale brown tinge, 
the veins and maerotrichiai a little darker; wings strongly 
subcunciformly narrowed, the anal area thus being greatly 
restricted. Venation: Sc { ending about opposite the 
proximal end of r ; it? 2 + 8 rectangular at origin, the basal 
section a little shorter than ; r oblique in position ; 

cell 1$/ closed by the retention of m, the latter less than 
one-half the arcuated outer deflection of AI n ; cell 1 #/ 
elongate, the proximal end lying far basad of the other 
elements of the cord ; m-cu about its own length beyond the 
fork of AJ ; veins beyond cell \st M 2 elongate ; vein 2nd A 
short, extending to opposite the origin of Rs. 

Abdomen brown, the sternites paler. Ovipositor large 
and powerful, the vulves all well developed ; tergal valves 
rather strongly upeurved, the tips acute. 

Hab . New Zealand (South Island). 

Holotype , ? , Dun Mt., Nelson, altitude 3000 feet, 
January 5-7, 1922 (A. Tonnoir) ; Collector's No. 161. 

Paratopotype , sex ?, a broken individual. 

The generic position of this tiny fl\ is somewhat in doubt. 
Vein 2nd A is very short, as in the genus '/'astocera, hut the 
structure of the antenna} excludes the present species from 
the latter genus. 


LXXIII .—Some Cheilostomatous Bryozoa from Oran 
{Algiers). By Arthur Wm. Waters, F.L.S., F.G.S. 

[Plate XXXVI.] 

Contents. 

Hernia robueta f Hincks, p. 652. 

—— hirtie8ima (Heller), p. 653. 

Lepralia auntie ri (Ualvet), p. 654. 

Schizoporella linearis (liassail), p. 666. 

Lep'alia foliaceuy Ellis & Solander, p. 657. 

- complanata , Norman, p. 656. 

Schizoporella latreillii (Audouin & Savigny), p. 058. 
SchizeUosom imperati (Busk), p. 659. 

Cellepora , p. 660. 

Most of the drawings and descriptions were made some 
years ago, as 1 was then hoping to complete a description 

43 * 
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of a collection of about 80 species from Oran, sent to me 
by Monsieur Cairn. The war came and upset many things, 
at the time and afterwards. However, in looking for 
ancestrula*, one m as found on Scbizopurtl/a tatreillii , Aud., 
which led to my completing a corner of the Plate. 

T-his species is important, us apparently it has not been 
met with since it was figured by Savigny, and the concave 
front of the zoojcia is most unusual, though this structure 
1ms been described by Kcuss in a fossil. There are a few 
species which 1 have not found in the Northern Mediter¬ 
ranean, but most arc old friends, and in several of my 
papers many have been referred to from Oran. 

Beania robust a, Hincks. (PI. XXXVI. fig. 1.) 

Biachoris hirtisnima , form robuda , 11 inch h, Ann. & Mag. Nat. Ilist. 
ser. 5, \ol. viii. p. 74, pi. v. tigs. 9, 9« (1881). 

Urania hirtissima , form robuda , Waters, ** Pry. from Itnpidlo,” Linn. 
Noc. Joum. ml. xxvi. p. 17 (1807); “ Auculftrian Mandibles,” J. 
Micr. Soc. ser. i 2, vol. \. pi. xiv. fig. 5 (]H85); Pry. (’ape Verde 
islands, p. 8 (19J8); Oalvet, Pr>. Mar. des Cotes de Corse, p. 10 
(1902). 

This species from Oran lias dorsal spines or radicles, and 
Cal vet, mentioning the same thing from Corsica, Rays some 
are bifurcate or trifurcate. Hincks says dorsal surface 
smooth without spines. The specimen from Napier has the 
dorsal surface similar to those from Oran. 

In the Oran specimens there are, first, three stout distal 
oral spines directed horizontally, then at the side of the 
oral region there are two stout spines, the inferior one 
being somewhat arched. Over the front there are 3-4 
delicate spines on each side, as well as a double row of 
4-6 at the side directed outwards. There arc six rosette- 
plates, so that each zooecium is thus attached to all it* 
neighbours, and the way in which this connection takes 
place at the growing end is most interesting, for at the 
dorsal surface over a rosette-plate a raised blister is formed 
(PI. XXXVI. fig. I,/?), and while the growth is quite small a 
stout spine may grow and the growth from one zooecium joins 
with a similar growth on the neighbouring zooecium. Thus, 
on this small beginning of a zooecium, there may be two or 
three spines; the subsequent growth and attachment to 
other zooecia continues until the zooecium is full grown. 

The distal part of the zooecium is somewhat contracted 
and raised, so that the dorsal surface of the older part of 
the zoarium seems formed of a succession of globular zooecia, 
a similar appearance being known in several other species. 
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All the specimens that l have seen are unilaminate, and 
evidently may form large attached pieces. 

In the New Zealand species there are about nine oral 
spines, then two or three at the side of the oral region. 
Arching over the front there are very delicate spines, usually 
about five, though there may be as many as eight, and at 
the side of the zooeemm three rather stouter spines are 
directed outwards. The differences between the New Zealand 
and Mediterranean species are that the first has the spines 
somewhat more delicate, the oral spines more numerous, 
and the over-arching spines are also more delicate and 
numerous ; on the other hand, the shape of the zocccium 
and the position of the spines is identical, as are in all 
respects the avicularia. A new specific name hardly seems 
called for, and we know that the number of spines varies 
in other species, some authors having perhaps giveu undue 
importance to this character. 

The New Zealand form may possibly be intermediate 
between B. robusta and B. conferta , MaeU., which, however, 
has very long regular dorsal spines. 

Loc. Naples, Capri, Rapallo, Mentone, Corsica, Ajaccio, 
Bastia; Algiers, under stones ( Hindus); Oran, 50 met. 

Beania hirtissima (Heller). 

For synonyms, see Waters, “ IIrv. of the Cape Verde Islands," 
J. Linn. So<\, Znnl. vol. xxxiv. p. 8, pi. i. lip. 2 (1018), and add : 

Beania hirtissima , var. cy/indrica, Marcus, “ Mittelmeer. Pry. aus 
der Sam ml. Zool. Berlin," Sitz. bunch t. der Geaell. Naturforsch. 
Freunde z. Berlin, No. 2, p. (1020). 

B(*ania columbiana , O'Donoghue, “Prelim. List of Poly. (Bry.) from 
the Vancouver Island Reg.," Cont. to Cauad. Zool. Biol. vol. i. 
p. 22, pi. ii. tig. 12 (1920). 

From Orau there are some specimens composed of ligulate 
brauches turned over at each side, giving the appearance of 
being cylindrical, similar growth having been found from 
several localities in the Mediterranean. Iliticks called it 
var. cylindrica, though in no case seen by me is there really 
a cylinder. 

The Chaunosia hirtissima described by Busk has also 
dichotomous branches, and the distal end is contracted as 
in B. robusta , but other differences are so marked that 
robusta and hirtissima must be considered specifically dis¬ 
tinct. All the spines in B . hirtissima are delicate, whereas 
in J3. robusta those near the oral aperture are very stout. 

Loc. Adriatic, Naples, Capri, Rapallo, Ville£ranche-sur- 
Her, Mentone on Posidonia . Cette, 85-70 met. (C.), 
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Taranto ( A . IF.), Corsica ( A . W '.), Madeira, Cape Verde 
Islands, 10 fath., Banks Island, Cape Ebenshaw, Brit. 
Columbia, 15 fath. Specimen kindly sent to me by 
Prof. O'Donoghue ; Portaua Poules, Oran, 50 met. 

Lepralia soulicri (Calvet). (PI. XXXVI. figs. 2, 3, 4.) 

MurroneUa soul ter i, Calvet, Bry. Mar. do 1ft R«$g. do Ootte, p. 01, 
pi. ii. tigs. 3, 4 (1002); Bry. Mar do Corso, p. 33 (1002). 

Smittia (Mucronclla) pavonella , Neviani, Uri. p plioc. di SpilingR, 
p. 41, lig. 20 (1890); Uri. neog. delle Cal&brie, p. 211, pi. xviii. 
hg. 11(1900). 

f Umbonula verrucosa, ITarmer, “Morph, of the Cheil./’ Q. Journ. 
Micr. Sci. vol. xlvi. p. 332, pi. xv. fig. 11 (1902). 

This belongs to the Lepralia pavonella , Alder, group, 
which occurs under various names in the Tertiaries. 
Lepralia semicrisiata , Rss. *, fossil from the Miocene of 
Austria and Hungary, resembles pavonella , except that it 
has six spines. Busies fig. la, of Eschara sedywicki f, is 
somewhat similar, and apparently lie had more than one 
species before him. Nordgaard J would change L . pavonella 
to L. arctica , Sars, but after repeating Sars's description he 
says that it could not be identified from his short descrip¬ 
tion, though, with Sara's specimens before him, it is at once 
apparent that it is the pavonella of Alder. This is not right, 
for if tlie first description has been insufficient, the sub¬ 
sequent name must stand, as no name can claim priority 
unless sufficiently described or figured, and certainly Sara’s 
description was inadequate. 

L . megalota , Rss. §, is also very similar, and is figured 
with four spines. 

L. pavonella is often described as erect, but Alder says 
adnate as well as in the Eschara and Hemeschara form, 
Robertson speaks of its being incrusting or partly free 
and foliaceous; Harmer would call it Umbonula , but this is 
left opeu at present. 

L. pavonella occurs from Scotland, British East Coast, 
Dogger Bank, Norway, Sweden, Iceland, Greenland, Spits¬ 
bergen, Jan Mayen, California, Brit. Columbia, Queen 
Charlotte Islands, Vineyard Sound, Wood's Hole (Osburn 
says, p. 213, with a secondary calcified layer, which often 
closes the areolte) ; also fossil. 

♦ Oest. (Jng. Mioc, p. 151, pi. vi. tig. 6 (1874). 

t Crag PolyzoR, pi. x. fig. 1 a (1859). 

} “Rev. ay. umv. Samling. av. Norsks Bry./’ K, Norsk© Vid«n. 
Solsk. Fkrifter. p, 6 (1911). 

§ Bry. Oest, Ung. Mioc. p. 154, pi. v. fig. 8 (1874). 
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To return to L . soulieri the zoarium is adnate, the zocecia 
have pores on the front, as well as round the border, the 
front is nodular, so that sometimes the pores, sometimes 
the nodules, are the most noticeable. This is a pleurocyst. 
From Oran the avicularia are subject to considerable 
variation, being usually short as figured by Calvet, but 
occasionally the distal end is prolonged into a beak. 

In the fossils from Spiiiuga *, figured by Neviani as 
pavonella , there are six spines, and sometimes the avicularia 
are pointed, showing a connection between pavonella and 
soulieri . 

There are about 19 tentacles in the Villefranche specimens, 
and no glands have been found. The ovicell of pavonella 
lias never been described. 

I have specimens of Tertiary fossils from St. Urbano di 
Mt. Sgreve in which the shape is exactly the same as that 
of L. soulieri , there are large pores round the border and 
six oral spines. This is L . semil&vis, Rss. f, and there are 
ovieells with two large openings as figured by lieuss, whereas 
in L. soulieri , from Villefranche-sur-Mer, the ovicell in a 
few cases lias large pores over the surface more or less radial, 
as described by Calvet, in other cases there are very large 
pores—say, four in arow (PI. XXXVI. fig. 4),—while a large 
number, perhaps most, have two large pores or openings. 
L. semiloivis has a similar ovicell and oral aperture, a mucro, 
and one or two avicularia by the side of the oral aperture, 
either short or with an elongate beak, as sometimes occurs 
in the Villefranche soulieri . in L . semilavis there is but a 
single row of pores round the border, and the same is the 
case in very young growing zooecia of souliei'i . 

In all probability ail forms described as pavonella and 
soulieri are derived from semil(evis y or, if that is not the 
case, a very close ally must have been the ancestor. First, 
there is the Northern and British pavonella , with a row of 
few pores round the border, and with no oral spines. From 
Cette and Villefranche the froutal surface of L . soulieri has 
numerous pores and the ovicell has large pores or two 
large openings; from Oran only a few ovieells were found, 
with many large pores. 

The large pores referred to are really very wide deep pits, 
with the base of the pit quite small. 

Loc . Cette and Corsica (Calvet), Villefranche-sur-Mer 
(A. IV.) ; Oran, 54 fatli. 

♦ Bri. p. pL di Spiling*, Calabria, p. 44, fig. 30 (1890). 
f Reuas, Bry, von Crosaro, p. 270, pL xxxii. figs. 7, 8 (1869). 
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Fossil . Spilinga, Postplioc.; Carrubare, Plioc. ( Neviani ) ; 
S. Urbauo di Monte Sgreve (N. Ital. Tertiarics). 

Schizojwrella linearis (TIussall). (PI. XXXVI. figs. 6, 7.) 

Zem'alia linear I Install, Ann. k Mag. Nat. Hi«*t. vol. vii, p. 808. 
For synonym*, see Miss -felly *h ('atnlngup, and add : 

Schisojtorella linearis f Waters, Avir. Mand. p. 774, pi. xiv. fig. H 
(1886); Lavinsen, Danske |)vr. p. 00, pi. v. figs. 44 40 (1804); 
Calvet, Bry. do Cette, p. 42(1902); Brv. de (\>r***, p. 21 (1902); 
flnnuer, Alorph. Chvil. p. 801, figs. 48, 62 (1902); Anderson, Bry. 
Sell wed. Exp. p. 611 (1902); Jnllien k Calvet, lliroudelle, up. 78, 
180 (1908); Nordgaaril, Norw. Fiords, i>. 108, pi. v. fig. 20 (1906); 
Calvet, Travaill. k Talisman, p. 418 (1907); Cnnn, Brv. llelv, do 
L'Kgvpte, p. 210 (1912)>; Bmrosa, “ Bii. de la Kstnc. di Biol. Mar. 
de Santander,” Inst. Nao. di cienr. fis. mit. No. 6, p. 40 (1912); 
Marcus, “Mittohn. Bry. ausder Sammlung. Zool. Mus. Berlin,” p. 81 
(1920). 

Schizemmella Iturari*, Cipolln, “Bri. Plioc. di Altavilla p rosso 
Palermo,” lust. Geol. del Univ. di Palermo, p. 82, pi. iv. tig. 6 
(1921). 

From Oran this is met with frequently growing on 
Lepralia Joliacea . 

There is an important point relating to the large avicularia 
with a semicircular mandible, which were taken by Hincka 
to he ovicells, until I showed that they were avicularia, 
and I now fiud that Smitt had considered that they might 
he avicularia. They occur at the beginning of each inter¬ 
calated longitudinal row of zoocoia, hut cannot he considered 
as vicarious avicularia, since they are situated ou the 
proximal part of a zooecium. They are found on both 
the form typica and the form secundaria , Sm., and in some 
zoaria it is easy to see that in every case there is one at 
the beginning of each row, but in other zoaria there is 
not as much regularity, so that sometimes the position is 
obscured. Both typica and secundaria occur from Naples, 
but only typica is found in the collection from Oran. 

Hincks* has called the secundaria , inarmata , but, as Smitt 
kad previously named it, the name he gave should stand. 

Regarding the position of the aviculariura at the bifurca¬ 
tion of rows of zooecia, there is one at the bifurcation in 
Caberea boryii , Aud., and C . rostrata, Busk ; and I find 
hi some specimens of Schizoporella discoidea , from Naples 
aud Rapallo, that the first zooecium of an intercalated row 
has, instead of the small semicircular avicularium, a large 
rounded spatulate one, and this is seldom, if ever, found in. 


♦ Hincks, Ann, & Mag, Nat. Hist. ser. 5, vol, xiii. p. 4L 
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any other position. Also* I have shown that in several 
species of Steganoporella two zooecia usually grow from the 
distal end of a B zooceium. This is not absolutely parallel 
with the phenomena in S. linearis, Hass,, and S. discoidea , 
but it is preparatory to the new row. In Cribrilina carl- 
nnta, W.+, the vicarious avicularia also occur where a new 
row is intercalated. 

The tendency in S. linearis is for the zooccia to radiate 
from a centre, forming a disk, and the operculum docs not 
close the ovicell. 

From Oran there are specimens with the pair of avicularia 
directed outwards or inwards, while others have a narrow 
acute central avicularium larger than the pair, and here 
the mandible may be directed distally or proxitnally. On 
account of these variations, which may occur in a single 
zoarium, several varieties have been created, most of which 
should be dropped, merely saying that it is a variable 
species. 

Loc . Naples, Capri, Mentone, San Kemo, Cette, Corsica, 
Trieste, Oran, Santander, Vancouver ; British, French, and 
Northern regions. 

Fossil . Miocene, Pliocene, Postplioc. N. Italy, &c., 
Egypt {IMv.). 

Lepralia f(diacea, Ellis & Solander. (PI. XXXVI. fig. 5.) 

See Miss Jelly’s Catalogue, and add : 

timittina foliacra , Levinnen, Morph. & Svst. Studies in Clieil. Bry. 
p. 341, pi. xxiv. ti*r. 6 (1909). 

Eschara tndeniatti , H. Milne*Edwards, “ Becheri bes aur les Eschares,” 
Ann. So. Nat. ser, 2, vol. vi. p. 38, pi. iii. fig. 2 (1836). 

Hippndiploaella (sic) Jlijpodiplomi foliacea , Barrosa, “Not. 8. Bri,,” 
Bol. Soc. N. H. vol. ii. p. 490 (19J7). 

Ovieells have not been described in L . foliacea , except by 
Levinseu, but in connection with this my Oran specimens-, 
clear up a most interesting point. Milue-Edwards de¬ 
scribed as new L . bide at at a , having much iu common with 
Z/. foliacea , and 1 have said it was only a synonym of 
L . foliacea , while others have hinted at the same thing. 
It is now clear that the lateral pointed projections encroach¬ 
ing on the orifice* and upon which the species bidentata is 
based, are only the commencements of the ovicell, extending, 
on each side of the ovicell, the wall of which is rather lower*. 

* 41 Bry. from Zanzibar,” Proc. Zool. Soc. London, 1918, p. 498; also*. 
Marcus confirms for 8, haddoni , Harm., Bry. von den Aru Inseln^ 
p. 428; Abb. d. Senckenb. Naturf. Geeellsch, (6) vol. xxxv. (1922). 

t Waters, Med. and other Oribrilinidto, p. 570. 



658 


Mr. A. W. Waters on 


forming a kind of area. The not much raised ovicell is 
often abundant on the stage wronglv called L. bidentata , 
M.-Fd., but never occurs on the so-called L. foliacea. 

Sometimes the small semicircular avicularium below the 
oral aperture is replaced by a large spatulate one, and 
the same thing occurs in L. ollo-rniilleriana, Moll., and 
Schizoporella auriculata, &c. 

Loc. British, French coasts, Naples, Rapallo, Capri, 
Villefranche-sur-Mer, Cette, Corsica, Adriatic, Palavas, 
Stromboli, Almeira (Spain), Atlantic, Alaska, Japan; 
Oran, 54 fatli. 


Lepralia complanata , Norman. 

Lepralia complanata, Norman, ** Brit. Ilyd., Act. & Polv.,” Ann. & Mag. 
Nat. Hist. tier. 3, vol. xiii. p. 85, pi. x. fig. 4 (1804); Hoicks, op. cit. 
ser. 5, \ol. xiv. p. 301, pi. ix. tig. 4 (1887); Harmer, ‘‘Now or Haro 
Brit. Mar. Poly.,” Journ. Mar. Biol. Assoc, n.s. vol, v. p 52 (1807); 
CaUct, “Br\. Mar. Cotes de Com*,” p, 20 (1002); Barrosa, 
*‘Not, sob. Bri. do TAnger,” II. Soc. Fsp. Hist. Nat. vol. xxiv. 
p. 294 (1924j. 

Mtcropora com/tlanata, llincks, Brit. Mar. Poly. p. 175, pi. xxiii. 
figs. 8, 0(1880). 

Membranipora *mittii, Manzoni, Bry. foes. Itftl. Cont. iv. p. 11, 
pi. iii. tig. 10 (1870). 

Harmer says some of the specimens from the Scilly 
Islands had the lateral calosities as thick as those figured 
by Manzoni, but they arc absent from the specimens from 
Oran, though the proximal border is a little raised and 
thickened, also from the other Mediterranean localities 
they are absent from the specimens examined by me. 

No one mentions oviceils except Norman, and he does 
not figure any, unless he considered that thickening round 
the distal border of the aperture was an ovicell. Sections 
show the larvae close up to the distal border with a delicate 
membrane round it forming a chamber for it. This is 
much the same as in L. cucullata, which has uo ovicell. 

Loc. I found it from Rapallo, Villefranche-sur-Mer, 
and Oran f45 braccia) and Trieste; Adriatic [llincks), 
Corsica ( Calve t) ; Tangier, B. Mus. 91.6.26 and 9.1.26; 
Scilly Isl. (Harmer). 

Fossil. Pezzo, Calabria (Manzoni). 

Schizoporella latreillii (Audouin & Savigny). 

(PI. XXXVI. figs. 12-15.) 

Flmtra latreillii, Aud., Deacrip, de l’Egypte, Hist. Nat. p, 240; 
&av. ph x. fig. 8. 

From Oran a specimen, on a small knob oi stone or shell* 
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lias the rows of zomcia radiating all round, so that to the 
naked eye it looks just like* Lnnulites . 

The front of the zoceciuru is sunk and concave, giving at 
first the idea that we are examining the interior of the 
zocecium. The oral aperture is rounded on the distal end, 
and on the proximal border there is a wide sinus, as shown by 
the operculum (PL XXXVI. fig. 13), which closely resembles, 
both in size and shape, those of 8 . unicornis , Johnst. ; 
8 . biaperta, Mich.; 8. rimosa , Jull. ; 8. fur cat a , B. ; 
8. dinisopora, Waters; £. Icevigata, W. ; S. tumid a, Hincks; 
while S . ?narsupifera is rather wider. There are a number 
of large pores on the frontal surface, and pores on the 
lateral wall, much as in M onopurelict lahitiensis , Waters*. 
On the distal end, on one side, there is often a chamber as 
seen when the front is broken away (PI. XXXVI. fig. 14), 
and these chambers may be comparable with the bosses 
on Membranipora membranacea . No avieularium, ovicell, or 
spine has been found. 

It is impossible to say with certainty how many spines 
there are on the proximal border of the ancestruia, which is 
not in perfect condition, but it does not show any sinus, and 
probably we may say eight or more spines. 

This species does not seem to have been met with since 
it was first described, but it lias much in common with 
the fossil Lrpralia ogivalis , lteuss +, from the Miocene of 
Spcising, near Vienna, which also has the front “stark 


ScUzcllozoon imperati (Busk). 

Retejma imperati. Husk, Zoo]. 1 Ohallengur ’ Exp. Polyzoa, vol. xxx. 
p. 110, pi. xwi. fijr. 9 (1884); Waters, “Med. and New Zealand 
Jle/ej)or<e” Journ. Linn. Hoc. vol. xxv. p. 202 (1894). 

JieUpora tcmMata, var. imjKrati , W aters, Zool. i Challenger * Exp., 
Suppl. ltep. vol. xxxi. p. 18, pi. iii. iig&. 7, 8, 39 (1889). 

lUtepora tumeseens, Ortmann, “ Dio Japanische Bry.,” Arckiv f. 
Natures. p. 34, pi. ii. fi*. 20 (1800). 

Schitsellozoon imperati, Caim & Basaler, Early Tert. Cheil. Bry. p, 55 
(1917). 

The Oran specimens have numerous ovicells and large 
avicularia, and there is a large triangular avieularium 
at the proximal end of the fenestra. This occurs in a 
4 Challenger ’ specimen, also, though not as distinctly, iu oue 
scut by Caivet from the Mediterranean. 

* Ann. & Mag. Nat. Ilist. ser. 9, vol, xv« p. 342, pi. xxii. fig. 1 5 
(1926). 

t Reus*, Bry. 0eat. Ung, Mioc. p. 178, pi. vii. fig. 12 (1874). 
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Aa a rule there are no spines, and none are mentioned'by 
Busk, but some pieces from Oran have a stout spine# at 
each side of the oral aperture. This occurrence of a jynne 
in some specimens is very interesting. \ s j 

The species has been mentioned from the Mediterranean 
by Busk, who does not sav from which part, and I have 
never seen any from Northern Mediterranean, though from 
Oran it seems to be abundant. 

I made a Retepora tessrUala group* with wide onen 
ovicell, and the operculum with broad thickened border, 
including R . imperati , Busk, It. eolantferia, Hisso, R. elanynfa, 
Sm., and Canu and Bassler have made the genus Sc/iizetlozoon 
with R. imperati as the type. 1 should have been contented 
for it to remain in the tessellata group, as then it is much 
simpler if further investigation necessitates an altered classi¬ 
fication—however, having shown the relationship, 1 must now 
accept the genus as made by Canu and Bassler. Certainly 
R. solarideria | must stand in the same genus as R. imperati , 
although there is a difference in the reteporidan pore, which, 
as Canu and Bassler express it, is replaced by a pseudo- 
spiramen. They have also made the genera Hippelozoon 
and Tryphylozoon , largely using my detail descriptions J, and 
we have to wait and sec whether both are required. 

Loc. Azores 450 fath. (‘Challenger '); Cape Verde Islands, 
100-120 fath. (‘Challenger'); Mediterranean (*' Porcu¬ 
pine’) ; Oran, 54 fath.; Japan (Or/.). 

Cellefora. (PI. XXXVI. figs. 8, 9, 10.) 

The shape of the avicularia and the openings are useful 
in determining the difficult group of CcUepora , and the 
figures show characteristic avicularia. It was intended to 
extend and amplify this study, but now it must suffice 
to indicate the importance of a detail study. The question 
as to whether there are avicularia in a species is not the 
most important, as there are so many cases where sometimes 
a species may have them in abundance, at other times there 
are none. 

* “ Reteporm,” p. 262. 

t Norman, ‘Poly, of Madeira,’ p. 801, unites R. eolanderia with 
JR. jullieni , Cal vet, but that is through entirely misreading what Cal vet 
wrote, who shows that 11. jullieni and JR. eolandtria are not the same 
thing. Jullieni is a nom. nov, for aborea , Jull., as the name arhorea 
had previously been used. 

t “Med. and New Zealand Retepor®,” Journ. Linn. Hoc. vol. xxv. 
p. 255 (1804); ‘Challenger/ Supp. Report, vol. xxxi. pp. 18-22 (1890); 
“ Bryoza,” It*$s, du Voyage du 8.Y . 4 Belgica/ p, 77 (1904) j M Bry. from 
Zanzibar,” Proc. Zoul. Hoc. Lond. p, 528 (1913J. 
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EXPLANATION OF PLATE XXXVI. 

IXg. 1. Tirana robust a, Iliueks, X 25. Dorsal surface. 

Fig. 2. Lepnilia »<>ulieni y Onlvct, X 2* r >. From Ornu. 

Fig. 3. Ditto, x 85. Operculum. 

Fig. 4. Ditto, x 25. Showing ovicdD with pits. From Villefranche- 

wur-Mer. 

Fig. 5. Lcpntlia foliacea, Ell. &. Sol., X 25, Showing the “ bidentata ” 
«lu#e, namely, the ovicellitferous zooctia. It is typical 
L. fohacea. From Oran. 

Fig. (5. Schizoport'lln linear in, Ila^s,, x 12. Showing the avicularift at 
the commencement of a new row of zomcni. From Oran. 
Fig. 7. Ditto, a\ icuhirium. 

Fig. 8. CvUepora pumirosa, var., X 8*5. Mandible. From Oran. 

Fig. 9. CeUepora coruiiopus, 11., X *5. Mandible. 

Fig. 10. Celleporu arirulann , II., x 85. Mandible. From Oran. 

Fig. 11. Schizopomlla armata , lib , x 85. Operculum. 

Fig. 12. Schizopoi eUa Litre it hi. And., nat. size. 

Fig, 18. Ditto, x 85. Operculum. 

Fig. 14. Ditto, x 25. Zooecia showing corner chamber biokon down. 
Fig. 15. Ditto, X 25. Ancemrula and surrounding zoociia. 


LXXIV. — Indian Reticulate Nummulites. By W. L. F. 

Nuttall, D.F.C., M.A., F.G.S., The Sedgvwck Museum, 

Cambridge. 

[Plates XXXVII. & XXXV11L] 

The fully reticulate Nummulites, with a transverse lamina 
in the structure of the “ filets cloisonnaires/' mark an 
advanced stage in the evolution of the genus in India as 
in Europe. They are found in rocks of Oligocene age, 
namely, the Nari Series of Sind and Baluchistan, and at 
the base of the “ Arenaceous Group ” of Cutch. There 
ure two species of such Nummulites known in India. One 
is Nummulites intermedins , IVArchiac, with its megalo- 
spheric associated form N. fichteli , Michelotti. The other 
is N. clipeus , sp. n., and its megalospheric form N . sub- 
clipeus , sp. n. 

Of these species N. int^rmedius is characteristic of the 
Oligocene, Chattian to Lattorfian of Europe, as well as 
being fouud in Borneo, Java, and East Africa. N. clipeus 
has so far only been observed in Cutch State. In India 
both species are of value in recognizing the age of the 
Oligocene beds, which frequently are lithologically very 
similar to Miocene or Eocene strata. The specimens referred 
to were collected during a geological recouuaissance made 
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by the writer on behalf of the Whitehall Petroleum Corpo¬ 
ration, whom he wishes to thank for permitting the publi¬ 
cation of this article. The types of the new species have 
been placed in the Sedgwick Museum, Cambridge. 

JS'ummuliies intermedius , D’Archiae. (PI. XXXVII. fig. 1 ; 
PI. XXXV11I. figs. 1,2.) 

1810. Nummulitei intermedia, D’Archinc, Mom. Soc. Geol. France, 
(2) vol. ii. p. 199. 

1853. Nummulttes intermedia, I) Arohiwc ; D’Archiac & llaime, 
Monographic sur left Numinulmm, part of Desriiptiou d«*a 
Animaux Fundees du (troupe Nuuiuiulitiqiie de l’lnde, 
pp. 99-lUO, pi. in. figft. tia~d, 4 a~f. 

1858. Numrnulites subUrviyata, IVArcliiac «ic Iliiimo, idem pp. 100- 
107, pi. iv. fig. 8 a-b. 

1853. Nummulttes acuta , Sowerby?; Carter, II. J., Aim. & Mftg. 

Nat. Hiat, ser. 2, vol. xi. pp. 171-172, pi. vii. fig«. 21, 22. 
1801. Nummnlites acuta , Sowerby?; Carter, 11. J., Ann. & Mug. 

Nat. Hist. aer. 3, vol. viil. Pp. 370 378. 

1871. Nummuhte * subbronymarti , Verbeek, B. 1). M., Neuos Jahrb. 
f. Min., Geol. u. Pal. pp. 0-9, pi. i. tig. 2d-5, pi. it, para. 
Form B. 

1879. Nit/n •nulites sublceviyata, D’Arch. & Ilnime; Blanfoid, W. T., 
Mem. Geol. Surv. Ind. vol. xvii. pp. 10, 49 53, \e. 

1879. Nummulttes sublceviyata, Medlieott, 11. B., and Blanford, VV. T., 
Geology of India, pt. ii. T). 400, pi. xv. fig«. 11, 11 a. 

1883. Nummulttes sublceviyata , 111 an fold, W. T., Mem. Geol. Surv. 
Ind. vol. xx. pt. 2, p. 70. 

1889. Nummulttes sublceviyata, Carter, II. J., Ann. & Mag. Nat. Hist, 
sor. 0, vol. ii p. 211. 

1905. Numrnulites subbronyniarti \ Verbeek; Douvill6, II., Bull. Soc. 

Geol. France, (4) vol. v rip. 442-444. 

1900. Nnmmulites intermedius , iJArch.; Viedenburg, E., Bee. Geol. 

Surv. Ind. vol. xxxiv, pt 2, pp. 90-91, 94. 

1908. Numrnulites intermedius, Pilgrim, G. E, ltec Geol. Surv. Iud. 
vol. xxxvii. pp. 143, 144, 147. 

1908. Bruyuieria intermedia , D’Arch., Form B; SilvoRtri, A., Boll. 

d. Soc. Geol. Ital. vol. xxvii. pp. 032-042, pi. xxi. 
figs. 8,10,11,12. 

1909, Nummulttes intermedius , D’Arch.; Vredenburg, E., Paheonto- 

logica Indica, n.s. vol. iii. Mem. no. 1, Table opp. p. vi. 

1911. Numrnulites intermedius, D’Arch.; Boussoc, J., Le Nwnmuli- 
tique Alpin. Mem. pour. serv. k l’explic. la Carte Geol. 
ddtail. France, pp. 84-88, pi. i. figs. 4, 5, pi. iv. fig. 3. 

1914. Nummulttes intermedius , Cotter, G. de P., Bee. Geol. Surv, 
Ind. xliv. pt. 1, pp, 60, 58. 

The Indian form of this species has been described by 
Messrs. D’Archiac and Haime as N. sublceviyata , but these 
authors failed to make a sufficiently critical examination of 
the u filets cloisoiniaires/’ and in consequence incorrectly 
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placed this Nummulite in their Bub-reticulate group. Pro¬ 
fessor Douville has kindly lent me a specimen of N. sub - 
Uevigaia from D'Archiac’a collection, and I have obtained 
a photograph of a thin section made from this specimen 
(PI. XXXVII. fig. 1). This section has been cut imme¬ 
diately above the median cell-layer, as is also the case in the 
specimen of N. chpeus (PI XXXVII. tig. 2). By this means 
it is possible to study the arrangement ot the “filets cloison- 
xiaires,” showing their young and adult development in one 
specimen. The filets are seen to be at first simple radiate 
urouud a single small median pustule, and veiy soon a 
reticulate structure appears, due to transverse laminae cutting 
across at right angles to the radiate filets (forming what 
Boussac terms a “ reseau mixte”). Later the filets 
anastomose, and a completely irregular reticulation of fine 
inesh is formed. This reticulation is identical with that 
found in many specimens from Europe, some of which, 
however, show greater variation than is found in India, by 
possessing a larger mesh or a more radiate structure. The 
filets are indistinguishable from A. subbrongniarti of Java 
and Borneo, which has been considered as synonymous with 
A r . intermedia by Douville and Boussac. The Indian form 
differs only from the European by having a larger adult 
development. 

Carter has described this species from India as JV. acuta y 
Sowerby (?). The type of one or Sowerby's figured specimens 
(Trans. Soe. Geol. Loud. ser. 2, vol. v. pi. xxiv. fig. 13, 
the top right-hand specimen) is preserved in the British 
Museum (Natural History), It is quite different to N, sub - 
Ueviyata , the exterior of young specimens, such as the above 
type of JV. acuta , being covered with strong granulations. 
The specimens of N. acuta that I have collected are only 
from the Eocene Kirthar Series, and are not found in 
the OJigocene beds of Cutch. In 18G1, Carter refers to* 
N* subteevigata the specimens which formerly he doubtfully 
ascribed to N. acuta . 

I have collected numerous specimens of N. intermedins 
from Western India in which I have observed the following 
characteristics of size and internal structure, the “filets 
eloisonnaires” being as in LVArchiac’s specimen described 
above. The average diameter is 15 to 16 mm. and thick¬ 
ness 3 mm. The maximum diameter observed is 29 mm. 
The average ratio of diameter to thickuess is 5*5 to I. 
The test is flat, with the thickness decreasing little from the 
centre to near the periphery, the border being sharp. 
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Internally there are six whorls in the first millimetre, 
about 17 in a radius of 6 mm., and 23 in a radius of 8 mm. 
The number of septa is very variable, there being rnoie 
where the whorls are closer together than where they are 
far apart. 

In one quadrant of the 7th whorl there are from 4-7 septa. 


8th 

6 9 

9th 

6-15 

10th 

7 15 

11 th 

7 15 

12th 

7 17 

13th 

11 21 


The species occurs, together with its megalospherie form 
N. fichteli , in the Nari Limestone of Sind and Baluchistan 
and at the base of the “Arenaceous Group” of dutch. 
I have examined specimens from the following localities :— 
(a) Kumbhi and other points in the Bugti lliils, Haiti- 
chistan ; (It) Bibi Nani, Bolati ^ass, Baluchistan; (c) East 
of Sari, Thana Bula Khan Taluqa, Karachi District, Sind, 
associated with Lepidueychna cl*. dilntata , Michelotti, and 
Pecten Uvvi-costutuS) Sowerby; (d) From 2 miles north of 
Aida, also i mile S.E. of Sche, and I mile south of Kari, 
Western dutch, occurring with N. clipeus and P . latvi- 
cos tutus. 

Nummulites fichteli , Miehclotti. (PL XXXVIII. fig. 1.) 

1841. Nummulites fiehteli y Miehelotti, U., Mom. Math, e Fis. ttoc. 

Jtal. d. Sciouze in Modena, vol. xxii., Parte Fisica, p. 296, 
pi. iii. fig. 7. 

1848. Nummulites yarnnsiana , Joly & Ley movie, Mem. de TAcad. 

doe oci. Toulouse, ser. 3, vol. iv. p. 214, pi. i. tigs. 9-12, 
pi. ii. %. 8. 

1853. Nummulites fichteli, Mich.; IVArchmc & Iiaime, loc. cit. 
pp. 100-101, pi. iii. fig. 5 a. 

1853. Nummulites garansensis, J. & L.; IVArch, & Iiaime, idem, 
pp. 101-102, 344, pi. iii. fig*. tta, 7 a~y. 

1871. Nummulites subbrongniarti, Verbeek, loc. cit. pars, Form A. 

1908. Bruyuieria intermedia, IVArch.; Silvestri, A., Foim A. loc cit 
pp. 043-050, pi. xxi. figs. 9, 18-10. 

1911. Nummulites mtermedius , IVArch.; Boussac, Form A, loc . cit, 
pp. 84-88, pl. iii. fig. 12. 

This species is the megalospherie form of N. intermedins , 
and in India is always found accompanying it. The 
specimens that 1 have examined are fairly globose lenti¬ 
cular with a sharp border. Externally they are smooth, 
except where the exterior slid,-lamina has been removed 
by surf ace-weathering, when the typical reticulate structure 
of the filets as in N, intermedium may be observed. The 
diameter varies from 4*5 to 3*3 mm., the average diameter 
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being 3*6 mm. The thickness varies from 1*5 to 1*0 mm., 
the average being 1*2 mm. The average ratio of diameter 
to thickness is 2*9 to l. 

Internally there are about 6 whorls on a radius of 1J mm. 
In one quadrant of the second whorl there are from 3 to 4 
septa, in the third 4 to 6, in the fourth 6 septa. The 
diameter of the primordial chamber varies from 290 to 
370 fx j it is single and subcircular iu cross-section. 


Nummulites clipeus, sp. n. (PI. XXXVII. fig. 2; 
Pi. XXXVIII. figs. 3-5.) 


Description . Test moderately flat lenticular with a sharp 
border. The average diameter is 13 mm. and thickness 
3 mm., the average ratio of diameter to thickness being 
4*4 to I. The maximum diameter observed was 29 mm. 
The central portion often has a slightly raised, wide, ill- 
deiined mamelou. Over 150 specimens of this species were 
examined, and two were found to be very globose with a 
prominent mamelon, the external measurements of these 
specimens being diameter 16*0 mm., thickness 6*8 imn., 
diameter 10*9 mm., thickness 0*0 mm. A thin section 
shows that the reticulate filets arc different to those of 
A. intermedius. Near the centre they are thicker and more 
closely s< t together, and also in the peripheral portion they 
are more radiate ami possess irregular concentric trans¬ 
verse laminae (compare PL XXXVL1. tigs. 1, 2). 

In the median chamber layer there are from 16 to 17 
whorls in a radius of 6 to 7 mm. and 28 whorls in a radius 
of 12 mm. The width of the spacing between the first 
six whorl-walls gradually increases, and then is practically 
uniform for the remaining whorls, being throughout more 
regular in thickness than is found in N. intermedins . The 
whorl-lamina is thick, and the septa are inclined at au angle 
of 30 to 80 degrees to it. The septa are slender, and in the 
adult part of the test are normally nearly straight, but 
occasionally irregularly curved, and usually not quite 
reaching the interior margin of the chamber. Their number 
which is as follows, is less than in N. intermedius :— 


la one quadrant of the 5th whorl there are from 4-5 septa. 
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Near the centre the width of the chambers is approxi¬ 
mately equal to their length, and near the periphery the 
chambers are two or three times as long as wide. 

Occurrence. This Nummuhte has so far only been found 
in Western Cutch. The rock in which it occurs is the local 
equivalent of the Nari Series of Sind, and consists of about 
ten feet of white to creamy-yellow marly and occasionally 
glauconitic limestone at the base of the u Arenaceous 
Group” of Wynne, immediately above the contact with 
the Kirthar Limestone (see Mem. Geol. Surv. Ind. vol. ix. 
1869, pp. 78, 252, 259), N. clipeus is abundant in these 
beds, and Occurs together with the megalospheric form 
described below, which generally is the commoner of the 
two, there being north of Aida about five times as many 
megalospheric individuals as microspheric in a sample of 
the rock. It is found associated with fit. intermedius and 
Pecten Icevi-costatus, Sowerby. The localities from which 
1 have specimens are 2 miles N. of Aida village and J mile 
S.E. of Sehe, 1 mile S. of Khari, Western Cutch. 


Nummulitc8 subclipeus , Bp. n. (PL XXXVII. figs. 8-5.) 

This Nummulite is the megalospheric form of the species 
just described, with which it was found associated. Its 
average diameter is 5*5 mm. and thickness 1*6 mm., the 
average ratio of diameter to thickness being 3*4 to 1* The 
maximum diameter observed was 6*7 mm. and thickness 
1*9 mm. It possesses a prominent apical m&melon, shown 
well in the figured specimens, and the border is sharp. The 
filets are identical with those of the microspheric form 
Internally there are 9 whorls in a radius of 2*7 to 3 mm. 
The whorl-laminae and septa are similar to those of the 
microspheric form, and the width of the whorls increases 
uniformly. The primordial chamber is single with a diameter 
of 250 to 860 p. The number of septa is as follows:— 


In one quadrant of the 2nd whorl there are 3 septa. 
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The aperies is readily distinguished from N. fichteli by 
possessing a prominent apical mamelon, and by having 
whorls which are closer together and more numerous than 
in the Indian forma of the latter speciea. 
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EXPLANATION OF THE PLATES. 

Platk XXXVII. 

Fig. 1. Thin section, showing reticulate “filets cloisonnaires ” of JVwm- 
muhtes intermedins, Mich. (This is a specimen of D’Archiac’s 
collection from Sind, described in 1853 by Messrs, D’Archiac 
and Haime as F. sublavigata, lent by Prof. H. llouvilU from 
the Museum of the l£cole de Mines, Paris.) X 5, 

Fig, 2. Thin section, showing reticulato “filets cloisonnaires” of Num - 
mulites clipeus, sp. u., 2 miles north of Aida, Cutch. X 10. 

Figs, 3,4. Exterior view of F. subclipeus, sp. n. Fig. 3, llolotype. 
Same locality as tig. 2. X 6. 

Fig, 6. Thin equatorial section of F, subclipeus , sp. n. Same locality as 

fig. 2. x 5. # 

Platk XXXVTTI. 

Fig, 1. Exterior view of Fummulites intermedins, I)’Arch., with F.Jich- 
teli, Mich., attached. From 111 hi Nani, Bulan Pass, Balu¬ 
chistan . X 4. 

Fig, 2. Thin equatorial section of N, intermedius. Same locality as 
fig. L X 5. 

Fig. 3. Exterior view of N. clipeus, sp. n. Holotypo, From 2 mile* 
north of Aida, Cutch. x 5. 

Fig. 4. Equatorial sectiou of F. clipeus, sp. u. Same locality as fig. 3. 
X 5. 

Fig. 5. Transverse thin Beotion of N. clipeus , sp. n. Same locality as 
fig. 3. x 10. 


LXXV .—A new Genus of African Muridee allied to Leggada. 

By Oldfikld Thomas. 

In a collection of Congo Muridse, obtained by Pere R. 
Callewaert in the Lualaba District, Southern Congo, there 
occuri a single specimen of a mouse showing in essential 
characters a relationship with Leggada and restricted Mus } 
but with a highly-modified muzzle, the incisors being 
thrown forward, just as they are in certain isolated genera 
in other groups in different parts of the world. In Africa 
this character occurs in the genus Muriculus as compared 
with its relative Lophurornys , but has not been recorded 
ift the Mus-Lcggada group. 

The new form may be called 

Hylbnomys, gen. nor. 

Qeneral external characters about as in Legyttda, though 
the snout in life is probably more elongated. Fur inter- 
,mixed with spines, but not profusely so. Poilex with a 

44 * 
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nail, not a claw. Fifth hind toe short, not reaching to 
the base of the fourth. Tail shorter than head and body, 
of normal Murine hairiness. Number of raanim® un¬ 
known. 

Skull with a long muzzle and smooth oval brain-case, its 
upper outline strongly convex. Supraorbital ridges slightly 
developed, but forming distinct beads. Zygomatic plate 
normal. Anterior palatal foramina very long, broader 
anteriorly than in the middle, their hinder edge level with 
the middle of m 1 ; posterior palatal foramina unusually 
long, as long as m f . Choance as in Mas and the majority 
of the species of Leggada , not narrowed or closed up. 
Pterygoid region narrow, the ectbpterygoids parallel with 
each other, not widely divergent. Bull® comparatively 
rather large. Lower jaw with low coronoid process, and 
scarcely perceptible capsule over the root of the incisors. 

Incisors narrow, quite remarkably thrown forward, 
among the most proodont of the Murid®, the incisive 
index in the type-specimen 101°, as compared with 84° in 
a normal ortliodont Leggada. In a Aturiculus , also very 
proodont, it is 99°. Edge of incisors with distinct evidence 
of the notch occurring in Leggada and typical Alus . Lower 
incisors with long needle-like points. Front face of 
incisors practically without pigment, the upper white, the 
lower very faintly yellowish. Molars essentially as in 
Leggada , the inner cusp of the anterior lamina of w l 
much pushed backwards, so that the two outer cusps give 
the same impression of a long narrow bicuspid lobe pro¬ 
jecting in front; but there is no supplementary cusp on 
the lobe. 

Genotype: 


Hylenomys callewaerti , sp. n. 

Size and general appearance that of a large Leggada . 
Fur short, close, hairs of back about 6 mm. in length, 
intermixed with fine spines. General colour above uniform 
mouse-grey, not buffy or rufous. Under surface dull whitish, 
the bases of the hairs slaty. Head coloured like the back, 
without special markings. Ears short, brown. Hands and 
feet white. Tail brown above, so far as the skin is con¬ 
cerned, but most of the hairs are whitish ; below dull 
whitish, not sharply contrasted. 

Hub . South Congo; type from Luluabourg, Lualaba. 
Alt. 610 m. 
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Type*- Adult female. B.M. no. 25. 4. 2. 1. Original 
number 452. Collected 29th May, 1924, and presented by 
P£re R. Callewaert. One specimen. 

This remarkable little animal is clearly a highly-specialized 
proodont form of the Mas and Leggada group, and has no 
near relationship with any other members of the family, as 
is indicated by its external appearance, the structure of its 
molars, and its notched incisors. It is readily recognizable 
by its verv characteristic proodont incisors, such as occur 
in Muriculus among the Lophuromys group in Zetotomys> 
and in Chilomys among S. American Murines, but in 
very few others of the true Muridse, most of the 
proodont rodents being specialized fossorial forms, such as 
Georychus and its allies, Spalax, and others. In these, 
however, the proodont incisors are, no doubt, used as a 
digging organ, which I do not think is the case in the 
Murine forms now referred to. What this special object 
can be we have at present no information, and must await 
further observation, but, as most of the species are exces¬ 
sively rare, the modification does not seem to have been 
a very great success. Possibly it is for the purpose of 
seizing grubs or other insects. 

In all other respects Hylenomys is absolutely' like a 
Leggada . 

Pfcre Callewaert is to be congratulated on the discovery 
of a very interesting new rodeut, and I have much pleasure 
in connecting his name with it. 


LXXVI .—A new Australian Mouse of the Genus Pseudomys. 

By Oldfield Thomas. 

In 1922 a number of mice from a t( mouse-plague" in, 
South Australia were sent to Prof. Wood-Jones of Adelaide, 
and in going over these recently he found that, while as 
usual the great majority were Mus musculus , there was 
among them a single specimen of a native mouse, and this 
he lias sent to me for deteimination. 

It proves to be a new member of the Leggadinn sub¬ 
genus of Pseudomys , that group only containing a very few 

* Owing to the close resemblance of the animal to a species of Leggada 
which we know occurs in the same locality, I think it wise formally to 
nominate the skull as the type, in case any mistake might have been 
made in its allocation to the skin. 
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species, of which the best-known is the beautiful little 
Ps. delicatulus of North Australia, figured by Gould. 

The new form may be called 

Pseudomys ( Leggadind) messorius , sp. n. 

Size greater than in delicatulus and patrius , less than in 
forresti , about as in hermannshurgensis . General colour 
above sandy-buffy, below whitish, the bases of the hairs 
slaty, their ends white or yellowish, though the latter 
colour may be due to spirit-discoloration. Hands and feet 
white. Tail slightly shorter than head and body, pale 
brown above, whitish below, not sharply contrasted. 

Skull in general shape about as in hermannshurgensis , 
the iuterorbital region narrow, the brain-case broad, low, 
smoothly rounded ; supraorbital edges sharply square, but 
not beaded. Palatal foramina long, reaching to the level 
of the anterior third of m\ very narrow behind. Bullte 
medium, smaller than in hermannshurgensis , larger thau 
in patrius . 

Incisors orthodont,with index 82°,about as in forresti (80°), 
those of hermannshurgensis and patrius more opisthodont 
(02°, 64°) ; auterior molar with distinct anterior cingular 
cusp. 

Dimensions of the type:— 

Head and body 67 mm.; tail 53; hind foot 17; ear 13. 

Skull: greatest length 23*5; condylo-incisive length 22*7; 
zygomatic breadth 13 ; nasals 8 ; interorbital breadth 3*6 ; 
brain-case, breadth 11*2; paiatilar length 11*5; palatal 
foramina 6; length of bulla, measured parallel with the 
general axis of the skull, 4* 1 ; upper molar series 4 5. 

Hah . Melrose, Spencer Gulf, South Australia. 

Type. Adult male. B.M. no. 25. 4. 9. 1. Presented by 
Prof, F. Wood-Jones. 

This pretty little mouse is readily distinguishable from 
Ps. hermannshurgensis , its nearest ally, by its longer and 
narrower palatal foramina, its shorter bulla), and more 
orthodont incisors, and by its intermediate size from the 
other members of the subgenus. 

The systematic position aud characters of the genus 
Psmdomys and subgenus Legyadina are given in a paper 
on Australian Murines, published in 1910 *, and it will be 
seen that no other members of Pseudomys approach the 
present one to nearly as the species of Legyadina above 
rclerred to. 


* Ann. & Mag. Nat f Ilist..(8) vi. p. 003 (1010). 
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All these native mice being on the verge of extinction, 
owing to the irruption of Mus musculus, it is always a 
pleasure from the scientific standpoint to save one of them 
from total oblivion; and we are, therefore, grateful to 
Prof. Wood-Joues for sending home this interesting 
specimen. Some further examples of the species have also 
been obtained at Woolawatana, near Lake Frome. 


LXX VII .—Descriptions of new Forms of Delias, with Some 
Notea on Others . By Lord Rothschild, F.R.S. 

Delias agostina infumata , Fruhst. 

This name was given by Fruhstorfcr to the specimens 
from Assam and Tenasserim, but l cannot see any difference 
from the examples of a. agostina from Northern India, I 
compared 14 & £ 2 ? ? with 26 £ and 12 ? ? from 

N, India. Therefore A. infumata falls as a synonym of 
a. agostina. 


Delias agostina annamitica , Fruhst. 

This race, on the other hand, is quite distinct, being 
smaller and paler, the ? ? having above the stripes between 
the uervures and in the cell more pronounced and whiter, 
and the hind wings yellowish cream-colour, not deep 
orange-buff. 

Delias rothachildi rothschildi, IIoll. 

D . rothschildi is quite a distinct species and not a sub¬ 
species of D . dorimene, as stated by Fruhstorfer in Seitz, 
Macrolep. 

Delias rothschildi ariela , Niep. 

This insect, described by Herr Niepelt as a distinct species, 
and said to he from Timor or some neighbouring island, is 
evidently a subspecies of D. rothschildi , which occurs on 
Burn. It differs above principally in the greater extent of 
white on the fore vring and below by the absence of orange 
on the marginal and tornal areas of the hind wing. 

(1) Delias dumasi , sp. el 

It is most extraordinary that three such closely allied 
species as rothschildi , Holl., apatala, Joic. fe .Talb., and the 
present one should occur on Buru. 



672 


Lord Rothschild on 


? . Above differs from apatala and rothschildi in the almost 
entirely brown-black fore wings, the basal £ being only faintly 
freckled with paler scales, a little more thickly below vein 1. 
On the hind wing the colour is huffish cream, not greyish 
white; the inner margin of the blnrk outer \ of the hind 
wing is deeply indented and crenulated, not straight. Below 
the fore wing differs in having the first three of the five 
apical spots brightly yellow, not white, and in having a white 
quadrate spot between veins 8 and 9 at the end of the cell ; 
the hind wing differs in the black marks in outer { being 
heavier and wider, and in being clear yellow with no orange 
or brownish suffusion, nervures white. 

Expanse 74 mm. Length, fore wing 35 mm. 

Hab. 1 ? , Mount Mada, Bum, 3000 feet. Sept. 1898 
(Dumas colL). 

(2) Delias hyparete panayensis, subsp. n. 

cJ. Above differs from A. mindorensis , Fruhst., in having 
the light apical spots in fore wing sharper and large, thus 
approaching h. palawanica y Stdgr., and the marginal area of 
hind wings showing the dark underside, though much less 
distinctly. Below it is nearer h. mutdanaoensis in having 
only the three lower red spots on the marginal area of hind 
wings and a minute red dot below vein 7 ; the fore wing 
below is nearest to h. lucina , Dist. 

? , Above is nearest to A. palawanica , but the white is 
much more extended. Below it is nearest to h. luzonensis, 
but differs in the apical spots of the fore wing being yellow 
and the more uniform yellow of the disc of hind wing. 

Hah . 1 c?, 1 $ , Punay, Philippine Islands, 1909 (E. Wahr 
coll.). (Type <J.) 

(3) Delias sambawana everetti , subsp. n. 

$ . Above differs from botli s. sambawana and s . minerra 
in the purer white of the fore wings and the more cmmiy 
tinge of the hind wings, from a. sambawana it also differs in 
the very sharply and clearly defined black margin to the 
hind wing. 

Below it differs from both the other subspecies in the 
clear deep orauge-yellow of the hind wings, the much 
reduced black basal scaling of the hind wings, and the much 
larger scarlet patches ; on the fore wings it differs in the 
clearer yellow of the enlarged subapicai spots and in the 
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much greater amount of white in the discal area of the fore 
wing*. 

? . Above differs from s. sambawana in the creamy-yellow, 
not white, markings; and from a, minerva in these markings 
being broader. 

Below it differs from both the other subspecies in the 
clear yellow apical spots of fore wing, the intense orange- 
yellow of the hind wing, and the much larger scarlet patches, 
one ? has the cream markings above much extended. 

Hub . 20 <? £ > * ? ? , South Flores (dry season), October 
18M5 (Everett coil. ). ( ? type.) 

(4) Delias argent hona insular is, sp. n. 

J . Above differs from a. argent hona in its less pure white 
colour. 

Below differs strongly, the fore wings have the subapioal 
spots loss than half as large as in a . argenthomt and the 
vellow at base almost absent ; on the hind wings the yellow 
basal area is more extended and clear yellow, not golden 
orange, and the red patches which in a. argent bona occupy 
almost the whole black outer area arc in a. insular is reduced 
to a row of quadrate submarginal spots. 

$ . Above has all the pale areas w hite, not sulphur-yellow ; 
the subapical spots arc smaller and the base and cell are only 
slightly suffused with grey ; on the hind wing the large pale 
spots are absent, only being indicated by whitish poiuts or 
dots. Below the subapical spots of the fore wing are smaller, 
and the red patches reduced to quadrate spots, though lurger 
than in the (J. 

Hab. 1 cf, 1 ? , Darn Island, British New Guinea; I <J, 
labelled Brit. N.G.,” but also no doubt from Daru Isl. 
(type <J, Daru Isl.). (A-characteristic of this race is that 
the red discocellular stigma is entirely separate, while in, 
a. argeuthona it is joined to the submarginal red patches.) 

(5) Delias sacha gilolensis, subsp. n. 

cJ. Above differs on fore wing from s. sacha in the much 
larger eoalescent subapical spots almost obliterating the 
black apex, and on the hind wing in the absence of the 
broad black margin, it being only indicated by slightly 
thinner white scaling than on the disc. 

Below it differs in the hind wing being on the disc, instead 
of entirely clear yellow with orange suffusion in torn&l 
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region, pale lemon-yellow on basal $ with a broad outer 
white patch betwecu veins 3 and 7 and a large deep orange 
patch running in from tornus to basal £of wing ; the black 
outer area is much broader and the lunate aubmarginal spots 
are much reduced, very narrow, and brilliant scarlet, not 
orange as in s . tacha. 

? . The ¥ of 8. sacha is unknown, so I cannot give a com¬ 
parative description of that sex of 8. gilolensis. 

Above sooty-black, basal ^ more or less suffused with 
whitish scaling, on the fore wings a row of six white 
suhapical spots and on the hind wings five white quadrate 
marginal spots. 

Below basal ^ obliquely of fore wing whitish grey, basal £ 
and median nervure greenish yellow, rest brownish black ; 
an apical-submarginal rowof seven spots, the first twosulphur- 
yellow, the rest white; hind wing basal £ greenish yellow, 
outer § brownish black, a row of six large wedge-shaped 
orange submarginal patches. 

Hab. 1 (J, 1 ¥ , Halmahcira (Water stradt coll.). (<J type.) 

(6) Delias bagoe resiricta , subsp. n. 

S ¥ . Differ on underside from b . bagoe and b. nusana in 
the white area at the lower portion of the fore wing being 
more extended and the scarlet-crimson band of coalescent 
patches on hind wing being much reduced. 

Hab, 3 S £ > 3 ¥ ? > New Hannover, March 19%. 
( A . G. Meek). (Type .) 

Delias vidua, Joic. & Talb. 

Delias vidua, Joicey & Talbot, Bull. Ilill. Mus. vol. i. No. 2, p. 304, 
no. 8 (1922) (Buru). 

Messrs. Joicey and Talbot described this species from a 
single ¥ , and I now have much pleasure in describing the <J 
from 4 examples captured by the late W. Doherty. 

. Above resembles the same sex of D. me echo , but has 
a broader dark margin to hind wing and the rest of that 
wing is much less white, more grey. 

Below the fore wing is clear vellow, not white, as in 
t. echo ; hind wing has nearly a third, Not barely of a clear, 
not greenish, yellow, the submarginal spots are pale yellow, 

NOT ORANGE-RED. 

Hab . 4 <J , Kayeli, Buru, March 1897 (W. Doherty coll .)* 
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Delias gabia and its races. 

Much of the confusion complained of by Messrs. Joicey and 
Talbot under their description of gabia aurantiimacula (Bull. 
Hill. Mus. i. 2, p. 305) was due to mv having unfortunate!/ 
put my fiavidior down as zarate fiavidior. The fact is that 
fiavidior is a subspecies of Delias omissa and not of gabia, of 
which zarate is a somewhat poorly distinguishable subspecies. 
Fnihstorfer's gabia mavronaria is in ray opinion identical 
with zarate, Gr.-Sm. I have compared 40 c?, 21 ? ? 
of zarate , including the type, with 15 $ £ > 2 $ ? of 
mavronaria. 

(7) Delias pheres hy perapproximata, subsp. n. 

All the forms of pheres show little difference on the upper 
side, with the exception that in pheres pheres a considerable 
proportion of the ? ? are suffused strongly with buff. 

? . Below differ at first sight from ph . pheres and 
ph . approximata in having the basal pale area yellow, not 
white; on the hind wings the yellow patches are smaller, 
and the extreme forms of the female have a white disc 
without any yellow patches. 

Hah . 8 , 4 ? 9 , Rawlinson Mts., inland from Huon 

Gulf, N.E. New Guinea. (Type cf.) 

(8) Delias orphne tahanica , subsp. n. 

$. Differs above from o. orphne in its larger size, more 
pointed fore wing, and in the much greater white suffusion 
on apex and outer marginal £ of wing, also reduced disco- 
cellular stigma. 

Below the fore wings are much blacker and the sub- 
marginal white spots larger ; on the hind wing the yellow ia 
more extended and paler, the dark portious being reduced. 

Expanse — o. tahanica , 70 mm. ; length, fore wing 33 mm. 

o. orphne, 62 mm.; „ „ „ 29 mm. 

Bab. 1 <J, Mount Jahau, Malay Peninsula ( fVaterstradt 
coli). 

(9) Delias m*ra reversa , subsp. n. 

cJ. Above differs from m. mira by having more white on 
the basal half of the fore wings and less white on the basal 4 
of hind wings ; on the fore wings there are five subapical 
spots instead of two. 

Below differs by the much smaller extent of pale yellow 
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on the lower ^ of hind wing and in the absence or obso¬ 
lescence of the dark patch between veins ] and 2. The 
Sattleberg <-£, however, has this patch more strongly 
indicated than have the two Rawlinson <$ <$. 

Hub, 1 S* inland from Sattleberg, 1500 m., 2 S df* Raw¬ 
linson Mts., inland from IInon Gulf ( Keysser coll.). 

Delias bornemanni , Ribbe, and its races. 

This species was described by Ribbe in 1900 from examples 
captured by Emil Weiske on the Aroa River, British New 
Guinea, and the type (or one of the types) is in the Tring 
Museum; in 1911 Dr. Jordan described a subspecies 
bornemanni nais from Mt. Goliath, Dutch New Guinea, 
from specimens collected by A. S. Meek ; in 1915, Eecke 
described from some part of Dutch New Guinea a form he 
named bornemanni rubrina, which is the same as bornemanni nais. 
In addition, the Tring Museum has two other races, one in 
ten examples from Biagi, Mam bare River, N. of the Central 
Range, S.E. New Guinea, collected by A. S. Meek, and the 
other also in ten examples from the Rawlinson Mts., inland 
from Huon Gulf, N.K. New Guinea, collected by Keysser* 
The Rawliusou Mt. form is apparently undescribed, 

Delias bornemanni cegle , Joic. & Talbot. 

Delia* nais reifle, Joic. k Talbot, Bull. Hill Mus. vol. i. pt. 2, p. 810, 
no. 13 (1922) (Bingi). 

S ? . Differ from b . bornemanni by its much duller red 
colour on hind wings below and the larger red spots and 
their greater extent; from b. nais it differs above in the less 
extent of white on the lore wing and the wider black margin 
to the hind Ming. 

Hub. 6 S S * 4 ? ? i Biagi, Mambare River, Jan.-April 
1906, 5000It. (A. S. Meek). 

(10) Delias bornemanni keysseri , subsp. n. 

S . Differs from both b. eegle and h. nais in its very dull 
red underside and above in the grejish-whitc, not cream- 
white, pale areas; the extent of these pale areas being 
intermediate between the two. 

Hab. 9 S <5 > 1 Rawlinson Mts., inland from Huon 

Gulf (Keyser coll .). 
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(11) Delias meeki septentrionalis , subsp. n. 

$ ? . Below differs from m. meeki and m. neagra in tlic 
basal l of the fore wings and the subapical spots being fier y - 
orange, not pale yellow, and in the costo-discal white patch 
on hind wings being splashed with orange, not yellow, an 
orauge dot is below this patch aud the po»t-diacal liue orange, 
not yellow. 

Hob. 1 <J, 2 ? ?, Rawliuson Mts., inland from Iluon 
Gulf ( Keyser coll.). 

(12) Delias oraia adonarensis, subsp. n. 

? . Differs from o. lydia t Fruhst., above by the basal of 
wing forming the pale disc being much more defined and 
with much less dark scaling in the cell. Below it differs in 
the orange basal ^ being much less clearer, less greenish, and 
with much less strong suffusion of dark scales. 

Hab. 8 cT cT * 1 ? ( ? type), Adouara, Nov. 1891; 3 £, 

3 ? ?, Pura, Oct. 1891 (IV. Doherty coll.). 

Delias oraia oraia, Doh., and D. oraia vasumitra, Fruhst. 

I have compared a long series of examples from Samba*a 
with an almost equally long series from Lombok, viz. 
28 cf, 21 $ ?, from Sambawa, and 23 <-? J, 14 ? ?, 
from Lombok, and I am unable to confirm the distinctions 
given by Fruhstorfer—in fact, ray darkest $ specimen with 
the smallest marginal spots is among the Sambawa $ ? , 
while the palest with the largest marginal spots is from 
Lombok ; therefore o. vasumitra —o. oraia. In the three 
subspecies remaining it is only in the ? £ that the differ¬ 
ences are found; o. oraia having no clearly defined pale disc 
on the hind wing, whereas o. adonarensis has one sharply 
marked, and o. lydia is somewhat intermediate. 

(13) Delias eximia , sp. n. 

This splendid insect is unlike any other species. 

Above white, apex of fore wings obliquely to tornus 
and almost to discocellulars, and a broad border to hind 
wings (narrowest at costa) black. 

Below black; thorax and base of wings greenish yellow, 
cell below median vein, and between cell and costa of fore 
wing brilliant scarlet; hind wing with a brilliant scurlet 
splash between costa and cell in basal £ of wiug. 

Expanse 67-72 mm. Length of fore wing 31~83£ mm. 
liab . 10 c?c?, New Ireland, December 1923 (4. F* 
Eichorn). 
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LXXVIIT.— On Three North African Zygcenas. 

By Lord Rothschild, F.R.S. 

In 1917 I described a Zygana under the name of 
marcouna exceka (Nov. Zool. xxiv. p. 340. no. 32 (1917), 
and figured Nov. Zool. xxvi. pi. i. ff. 12, 13 (1919)) from 
the Djebel Mekter, Ain Sefra, West Algeria. In 1922 the 
late Charles Oberthiir described from the Middle Atlas a 
Zygcena under the name of alluaudi (Etud. L£pid. Comp. 
Ease. xix. pt. 1, p. 159, pi. dxlv. pp. 4533, 4584). 

When I described the Djebel Mekter insect I paid more 
attention to the colour of the wings and the pattern of the 
fore wings than to other points, and so 1 overlooked the 
principal character—namely, the wider margin of the hind 
wing with the central inauguration instead of the plain narrow 
marginal line of marcouna . Therefore excelsa is not a local 
subspecies of marcouna , but a distinct and separate speci s. 

Now, on comparing the series caught by Dr. Hartert on 
the Djebel Mekter during our joint visit to Ain ISefra, 
81 in number, with the 5 £ £ of Mr. Oberthur’s alluaudi , 
it became quite clear that they belong to the same species; 
though at first glance three points of difference seem to 
e\ist, viz. : (1) The W. Algerian series appears larger; 
(2) the Moroccan specimens appear to have wider black 
margins to the hind wings; and (3) the Moroccan examples 
appear to have the more scarlet ground-colour of Zygtena 
algira , Dup., rather than the crimson of Z. marcouna . On 
closer examination, however, these three apparent differences 
disappear, for, looking closely at the West Algerian series, it 
is seen that only three or four c? are larger than the largest 
two of the Moroccan set, and the apparent larger effect is 
produced by the $ $, of which there are none from Morocco. 
Then the wider black margins are also a delusion, for two only 
of the five Moroccan examples have wider margins than the 
bulk of the series from West Algeria, whereas the other three 
have these margins exactly as in the majority from Djebel 
Mekter, and one Djebel Mekter <$ has the widest margins 
of all. Lastly, as to the more scarlet colour, two of the 
Moroccan examples are as crimson as the general run of the 
West Algerian series, while three or four of the smaller Djebel 
Mekter $ <? are almost as scarlet as the type of alluaudi 
Therefore the fact cannot be gainsaid that Zygana marcouna 
excelsa, ltothsch., and Zygeena alluaudi , Oberth., are one and 
the same insect, and as it is a distinct species from marcouna 
and my name has five years* priority over Mr. Oberthtir’s, 
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the species must stand as Zygoma excelsa, Rothsch. In 
1923 Monsieur Le Cerf described under the name of Zygoma 
wigemachi an insect from Oulrnes, “ Morocco ” (Bull. Soc. 
Kntom. France, 1923, p. 200), describing it as being close to 
Z . loyselis , Oberth., but with a much hairier abdomen 
without any trace of abdominal pink ring, the abdomen and 
legs being entirely black. 

Dr. Hartert in 1921 captured a series of 49 Z . ungemacki 
which agreed with M. Le Cerfs diagnosis almost exactly, 
but while all the ? ? and a few c? <? had black legs a 
number of S c? had some white on the inside of the tibias 
and femora. In the Oberthtir collection are two Z. loyselis 
(fide OberthUr), collected by Monsieur Alluaud in the Great 
Atlas, which differ from ungemacki in having distinct traces 
of red abdominal rings on the sides, though Not dorsally, 
and, moreover, they have rather more white inside and a little 
also ou the outside of the femora and tibise. In Z '. loyselis 
occidentals , Oberth., from the Oranais, W. Algeria, the legs 
are mostly black outside and white iuside, but the wings 
have bright scarlet markings; in Z. loyselis loyselis , Oberth., 
the legs are white inside and pale horn-colour outside, and 
like ungemacki and the Grand Atlas loyselis the markings of 
the fore wings are dirty pink. 

Finally, in the loyselis form from Azrou, which I described 
recently in the * Moroccan Journal of Natural Science’ 
under the name of Z. ungemacki montana y the abdomen and 
legs are entirely black and the red of the collar and tegulse 
is replaced by black except two minute pink dots on the 
patagia. This being so, I consider, as no two of these forms 
occur together, that all five are local races of Zygoma 
loyselisy Oberth. I herewith describe the Grand Atlas form. 

Zygoena loyselis fracticingulata, subsp. n. 

Differs from Z. L ungemacki in having the red abdominal 
ring present on the sides of the abdomen, but not dorsally or 
veutrally, and the legs slightly marked externally with white 
or pale horn-colour. 

Hab . Grand Atlas, Morocco (Alluaud coll.). 

The forms of Z. loyselis therefore stand as follows :— 

Zygoma loyselis loyselis , Oberth., E. Algeria. 

Zygoma loyselis occidentals , Oberth., West Algeria. 

Zygoma loyselis fracticingulata t Rothsch., Grand Atlas, 
Morocco. 

Zygoma loyselis ungemacki , Le Oerf, West Morocco and 
Mts. west of Middle Atlas. 

Zygoena loyselis montana } Rothsch., Middle Atlas. 
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P.S.—Since writing the above, I have had the opportunity 
of examining 4 ? ? examples of the loyselis group of 
Zygeena collected by P. Rotrou at Taza, N.E. of Fez, in 
Morocco. These specimens are again different from the 
five above-uarned races of loyselis ; they have olive-green, 
not grey, fore wings with the spots ami stripes of a dark 
crimson, and reduced in size so that the four outer spots are 
quite separate and the two basal ones represented by two 
separate streaks ; the hiuil wiugs are more or less strongly 
clouded with dark olive-green, and the abdomen and thorax 
are deep black with no abdominal ring ; the patagia and the 
outermost fringe of the tegulae are deep crimson. 1 name 
this the sixth form of loyselis : 

Zygoma loyselis olivacea , subsp. n. 


LXXIX.— Two\new Orthoptera from British Guiana . 

By B. P. Uvarov 

Family Acridid®. 

Pheeoparia havilanda , sp. n. 

$ .—Similar to the Colombian Ph . amhlyceps, Ilcb., in 
the rudimentary elytra, but scarcely closely allied to it. 

Antenna reaching well beyond the base of hind femora. 
Head slightly thicker than pronotum and only slightly 
ascendant. Frontal ridge percurrent, sulcate throughout, 
seen in profile somewhat rotundato-promineut between 
antennae, and very slightly depressed at the oeellutn. 
Lateral facial carime well developed, though not very 
regular, straight. Whole face in front of the lateral curime 
coarsely punctured. Maxillary palpi with the apical joint* 
laminate, slightly dilated. Vertex strongly sloping, its lateral 
ridges high, curved, the apex not marginate, mediau 
carinula well developed, disappearing on the occiput. 
Interocular distance about half again as broad as the 
basal joint of antenna. Head above obsoletely rugulose. 
Cheeks with an oblique row of puuctures and moderately 
densely, though rather coarsely, punctured near the lower 
margin. 

Pronotum compressed laterally, with the disc rounded* 
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and not forming angles with the lateral lobes ; the whole 
surface coarsely rugulosc and punctured. Anterior margin 
slightly ascending, with subobsoletc short longitudinal 
ridges. Transverse sulci deep. Metazoua measured along 
its middle about as long as the distance 4 between the second 
and third sulcus. Median earinula low, hut distinct through¬ 
out. Hind margin with a broad obtusangular excision, the 
sides of which are broadly convex. Lateral lobes much 
longer than deep, strongly narrowed anteriorly ; anterior 
margin very strongly oblique, slightly convex; anterior 
angle very obtuse; lower margin ascending in more than 
its anterior half, rouuded-piouiinent behind ; posterior angle 
obtuse; posterior margin distinctly concave. Prosternal 
spine fairly stout, narrowly conical, with the apex blunt, 
Mcsosternal interspace distinctly narrower than long. 

Elytra entirely lateral, very narrow, widened towards the 
apex, reaching the apex of the first teigite. 

Abdomen above rugulose and coarsely punctured, with 
a sharp median ridge. 

Hind femora with the upper median carina bearing low 
but sharp serrulations and a short denude apically ; outer 
upper carina with less numerous and smaller serrulatious. 
Hmd tibia* without the outer apical r.pine. 

Furcula represented by fairly long, slightly incurved, 
tapering appendages, their distance being subequal to the 
length of one of them. Cerci broad, laterally compressed, 
suddenly narrowed in the apical third, bearing a low 
triangular tubercle just before the apex. Supra-anal plate 
with the proximal (broad) portion longer thau wide; a pair 
of stout teeth is placed at the very base of the apical 
portion; the latLer is distinctly longer than broad, its sides 
slightly convergent to a point behind the middle, the apex 
circular ; the median sulcus well developed in the basal 
half, where its margins are raised, and the surface of the 

E late sideways is concave. Subgeuital plate not produced 
ehind, broadly rounded-truncate apically. 

Coloration above pale yellowish-olivaceous, head and 
prouotum more reddish brown. Antennas bright reddish 
brown basally, black in the rest. Cheeks and mouth-parts 
black, only the maxillary palpi whitish. Lateral prouotal 
lobes black above, gradually fading to castaneous down¬ 
wards. Pleurae olivaceous-brown. Elytra black, except 
narrow upper margin, which is yellowish. Underside shining 
black. Front and middle legs bright reddish brown. Hind 
Ann. & Mag . JN. Hist. Ser. 9, Vol. xv. 45 
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tibiae greenish olivaceous on the outer face, bluish black 
below and inwardly. Hind tibiae black. 

Total length 21 ; pronotum 4; elytra 3*8 ; hind femora 
14 mm. 

The type and three male paratypes are amongst an 
interesting lot of Orthoptera collected at Kartabo, British 
Guiana, Juue-July 1922, by Miss M. 1). Haviland 
(Mrs. Brindley), and presented by the authorities of the 
Newnham College, Cambridge, to the British Museum. 

The species may be compared only with PA. amblycepn , 
Heb., from Colombia, as all other members of the genus 
possess well-developed wings, but it differs from that 
species by the structure and sculpture of head and thorax, 
shape of elytra, and coloration. 

Family Tettigoniida. 

Topana cornuta, sp. n. 

d .—Eyes globose, very prominent. Fastigium of vertex 
deeply sulcate, suboval, acuminate apicallv, open behind ; 
just behind its base there is a small acute spine directed 
obliquely forwards. 

Pronotum with the disc flat posteriorly and gently convex 
anteriorly, all margins distinctly raised, smooth, the lateral 
ones lowered in the middle portion. Anterior margin 
straight, lateral ones gently sinuate, hind margin circular. 
Along the middle of the disc runs a fine impressed line 
bifurcate in front. Lateral lobes higher than long, with 
the anterior margin straight and hind margin broadly 
rounded. 

Elytra with the hind margin straight for about three- 
fourths of its length, the apex elliptical. Wings with the 
apex subacuminate. 

Anterior femora armed with four spines below on the 
anterior margin, the first spine being very small aud 
the following ones gradually increasing in size. Inter¬ 
mediate femora with five very small spines below on the 
anterior margin. Hind femora with two rather large 
laminate spines on each side before the apex below, and 
some minute spinules along the outer lower carina. 

Cerci hirsute, strongly arcuate, apex bi-spinose, the outer 
spine being short, tbe inner one long, acute, both spines 
straight. Subgenital plate oval, truncate apically, with 
short styli. 
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General coloration pale green. Head pale yellowish grey, 
with small dark dots; vertex ivory-white. Antenna? whitish, 
an nutated at broad intervals with narrow blackish rings. 
Pise of pronotum greenish yellow, with some irregularly 
placed, pale olivaceous, lichen-like spots ; hind margin nar¬ 
rowly castaneous; lateral lobes blackish in the upper half, 
ferruginous in the lower, their margius narrowly whitish, 
the hind one alternately black and testaceous. Pleurae 
testaceous. Elytra pale green, with the stridulating organ, 
the anterior basal portion of the costal field, some small 
spots along the anterior margin, and an irregularly quad¬ 
rangular spot beyond the middle, brown. The free portion 
of the wings of the same colour as elytra, with the costal 
margin ami a ncr i-s of small spots along it brownish. 
Abdomen yellowish testaceous, with indistinct dark lateral 
fascim in the apical half. Front and middle legs greyish 
white, with indistinct grey fasciae; hind legs greenish 
yellow, with the subbasal third of femora and their apex 
greyish brown, while the tibiae are indistinctly fasciated 
with fuscous. 

Total length 13 ; pronotum 4 ; elytra 19*5 ; wings 22 ; 
hind femora 12 mm. 

The unique type is from Takatuni River, British Guiana, 
June 1919, A. A. Abraham , and it has been presented by tbe 
Imperial Bureau of Entomology to the British Museum. 

The species is highly remarkable for its spiued vertex. 


BIBLIOGRAPHICAL NOTICES. 

Birth of Ctyhn. By W. E. Wait, M.A., F.Z.S., M.B.O.U. Pis. xx., 
490 pp. Published for the Government of Ceylon by 4 The Times 
of Ceylon ’ Ltd. 15s. 

In the 4 Birds of Ceylon ’ Mr. Wait has given us a most excellent 
Handbook to the Avifauna of an area not dealt with as an individual 
whole siuoe the publication of l^gge’s 4 Birds of Ce) Ion ’ in 1880. The 
classification adopted is that outlined in the new edition of the 
‘Avifauna of the Indian Empire 9 now appearing, an arrangement 
which will facilitate search and comparison ami which is, perhaps, 
as sound as any yet suggested. In a preface Mr. Wait gives an 
admirable description of the Island of Ceylon, whilst the map 
which accompanies it is full of information, giving elevations and 
rainlall in addition to the usual contents. 



684 Bililiographical Notices. 

The letterpress is a model of what Handbooks should bo, the 
Cejlou Government having wisely allowed the author ample spare 
in which to describe both the bird and its habits at length. In 
consequence, we obtain good and sufficient descriptions ot tho 
species and subspecies dealt with, with most interesting accounts of 
their nidification and life-dnstory. Mr. Wait has not hesitated to 
quote irocly from works already published but he has added an 
immense amount of information obtained, for the most part, from 
his ow'u constant aud accurate work in the field. His research into 
tho histories of specimens in tho Colombo Museum has been 
exhaustive and necessitates tho admission of Jurther species aud 
genera to the Avifauna of (Jetlon. 

The plates, in black and white, are quite good enough to fulfil 
their object, i. e assistance to the student in the identification of the 
birds be meets. 

We congratulate Mr. Wait on having completed a book, very 
badly wanted, in a manner both scientific and interesting. 


British Birth, Vol. 1. By A. TnoHBTmN. 

48 pis., 170 pp. Longmans, Green A Co. 10*. 

Mr. Ttiorburn in tins book presents us with a small roplica of 
his laige first edition, published in 1915 and already out of print. 
In any work by Mr. Thorburn one naturally accepts the plates os 
the principal object of the work and these, of course, are excellent 
in every respect, whether one regards them as works of art or as 
representat ions of the birds themselves. The life-like attitudes of 
the birds, their beautiful surroundings and the artistic treatment 
of each plate cannot but appeal to evoryone who sees this hook; 
certainly it will make them look forward witli pleasure to the 
succeeding three volumes which will complete the work. As rcgai ds 
the letterpress one cannot pretend it is on a par with the plates. 
The nomenclature adopted is not up to date and is therefore often 
incorrect, whilst tho author seems satisfied that nothing new* lias 
been recorded about birds since the last generation of naturalists 
passed away. A good instance of this is the authors treatment of 
White’s Thrush. This lie calls Turd us varius , if he objects to 
admitting subspecies, he should call it Tardus damna , and if he 
admits subspecies be must call it Turdm danma aureus. Huving 
given the bird a wrong name ho thou proceeds to paint another 
subspecies from the Philippines and, finally, hosa\s “little appears 
to he known about its egg or nesting-habits,” though a vorj short 
research among modern authors would have given him ull the 
information required. 
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Ahuothrin. new species of, 682. 

Acnn, new, ’2(11. 

Acrididio, new, 018, 080. 

Adelphom)ia, new sperms of, 77. 

Agiotis, new specie* ol, 1*4A. 

Akndon, now sptcies of, 679. 

Alexandei, C. P., on new or little- 
known Tipuluhe, 65, 585, 051. 

Amero^ins, new species of, 207. 

Ansxipha, new species ol, 550. 

Andrewes, 11. K., on Oriental Cara- 
bidjc, 800. 

Anthemm**, new species of, 0112. 

Antbidumi, new species of, 21111. 

A ntliouoiu us, new species of, 2M 

Anthnphora, new species of, 489. 

Antiuiom, new r species of, 409. 

Antochli, new species ot, 07. 

Anvpndetlls, new species of, 212. 

Aplithona, new species ol, 505. 

AichileHtidinin, new specks of, 4.^8. 

ArioW', (j. J., on tile tannlics ll\bu- 
somhc ami Tiogidu , 82N 

Asihdu*, new, 21)4. 

A \ onotln ris, new' species of, 185. 

Barbus, new specie* of, 1515. 
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(innihm fiom South Afiicn, 417; 
on new muriuc tishcs from South 
Africa, 498. 

Bnth)gudus, new Bpecies of 500, 

Batraclimns, notes on, IKK). 

Ba)lis, 11. A., on some Australian 
parasitic Nematodes, 112. 

Beddard, F. K., on a new specioB 
and variety ol Pol) toreutus, 00. 

Bertula, now species of, 410, 

Bervx, now species of, 504. 

Jliblh ‘graphical notices, 100,421,085. 

Biiula, A. A., on sumo differential 
characters between (kileodes arabs 
and allied species, 192. 

Blaine, G., on a new subspecies of 
CoimocliBetes taurinus, 129. 

Bleptinodes, diameters of the new 
genus, 409. 

Borophrync, chai'nctora of the new 
genus, 504. 

Brachiopoda, new, 85, 181. 

Brachypleotron, characters of the 
new genus, 550. 

Byistowc. W. 8., on spiders collected 
in Madaiiu, 551 ; on the fuuna of 
3 iiiji Mayen, 480. 

Biithura, new »\ ecies of, 592. 


Biunetti, K., on new African Conops, 
97. 

ill Mint, (?. E., on new Phytoplmga 
tioni the hiji Islands, 590. 

Ilno/oH, new. 542 ; notes on. 051, 

But lieoloules, i InuTicteis of the new 
genu**, 414. 

But hue, new species of, 416. 

Caligus, new species of, Oil. 

Caiman, W. T., on a new crab fjora 
New Guinea, 454. 

Carobidie, new, 500. 

Cauieith) ns, characters of the new 
genus, 504 

Cntnntops, new species of, 050. 

Cat unis, new species of, 001. 

Cephalopoda, notes on, 411; new, 
450. 

Cetouiidap, new, 580. 

Chanophrvne, characters of the new 
genus, 504. 

Champion, (5. C., on S. and K. Afri¬ 
can Phalacridie, 55; on Cum u- 
lumiutn from Costa Pica and 
Panama, 427. 

Chatwinoth)iis, characters of the 
new genus, 508. 

Chnuiiopleurus, new species of, 428. 

China, \\ . K., on the Ileteroptcra of 
liudiigtie?, 105; on new Itedu- 
viidte fiom Australia, 480. 

Cholus new species of, 455. 

Chopard, L., on the Uryllidm of 
CV>lon, 5()5. 

Chromoptilia, new species of, 589. 

Cumdiis, new species of, 240. 

Cleotln ra, new species of, 81. 

Coccinellhhe, new, 81, 447. 

Cockeiell, T. I). A., descriptions and 
records of bees, 489 ; on some bees 
fiom New Zealand, 550. 

Cadorh)nchus, new species ot, 501. 

(\eloiihamphii8, chaiacters of the 
new genus, 442. 

Cwdosternus, new species of, 290. 

Cmnobius, new species of, 591. 

Coleoptera, notes on, 95. 282; new. 
528,427. 

Collahisniodes, new species of, 287. 

('ongromuroena, new species ol, 618. 

Connochaites, new species of, J i:9. 
Conuolly, M.,<m African mm-nmrin* 
MoUusch, 457. 

Con ops, new species of, ltK). 
Cotiotrachelua, new species of, 456. 
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Comil inti*, now species of, 470. 
Oopepoda, new, 127, 611. 

Coptonia, new species of, 680. 
CnpturuB, new species of, 44 J. 
Coryphamoides, new species of, GOO. 
Cosddce, new, 147. 

(-Ohsua, new sjrecies of, 147. 

Cox, L. R., on h Rnjocian-Itathonian 
outcroj) in the Jordan Valiev, 169. 
Crepidodera, new species of, 697. 
Crustacea, new, 41/. 

Ctenomys, new species of, 683. 
CurculiomdHj, new, 282, 427. 
Cvcloptiloides, new species of, 620. 
Cyrtopogon, new species of, 275. 
Cytoxiplm, now species of, 632. 
Damnlis, new species of, 247. 
J)ft«pletis, now species of, 263. 
Deciisticha, new species of, 429. 
Delias, new species of, 671. 

Delthyris, new species of, 90. 
Resmocnera, new species of, 142. 
Dichaelomvia, new species of, 136, 
Ricruuomyiu, new species of, 66. 
Dictoniriin, new species of, 392. 
Riorymerus, now species of, 441. 
Riptera, new, 66, 97, 131,386, 634. 
Rircognathus, new species of, 670. 
Dnlopichthys, new species of, 602. 
Dover, (’., on some Indian bees, 219. 
Rrnwidu, new species of, 316. 
Dyvniftchus, new sj)ecies of, 238. 
Ellipsothyris, characters of the new 

f enus, 371. 

iptera, new species of, 388. 

Ellis, A. E., ou experimental accli¬ 
matisation of Sabinea ulvro (Pen¬ 
nant) to fresh-water, 496. 
Elymnias, new species of, 447. 
Eiidodontn, new species of, 472. 
Epilschiia, now species of, 448. 
Eriocera, new species of, 76. 
Esahiomyia, characters of the new 
genus, 73. 

Esben-Petersen, P., on new and 
1 i tt le-known species of Neuroptera, 
3/14. 

Eucnlanns, now species of, 127. 
Etichiloglariis, new species of, 670. 
Eubolnps, new species of, 205. 

Eu typhosus, new spfecies of, 323. 
Exophthalmus, new species of, 427. 
Pebra, new species of. 596. 

Fisher, W. K., on the habits of &n 
Octopus, 411. 

Frost, 0. A., on the otoliths of the 
jNeopteryglan fishes, 152; on the 
otoliths ol the Neopterygian fishes, 
663. 


(laleodes arabs, note on, 192, 
Oamasida?, new, 201. 

Gates, G. E., on some new earth¬ 
worms from Rangoon, 316; ou 
Pheretima anomala, Mich., &c., 
538. 

Geological Society, proceedings of, 
167,422. 

Gibbithjris, characters of the new 
genus, 372. 

Gigantactis, new r species of, 605, 
Gigantura, new species of, 54. 
Gimthia, now species of, 417. 
Gonioscelis, new species of, 266. 
Gonomvia, new species of, 70. 
Givllodes, new species of, 511. 
Grvllus, new species of, 610. 
Gudeella, new' species of, 458. 
Gullicli, Jl., see Smith, S. 
Ilabrnpogon, new speens of, 274. 
llalolimnohelix, new species of, 473. 
llampson, Sir G. F., on new Oriental 
H\ peninftj, 408. 

Heimiiv, new species of, 188. 
Helicannn, new species of, 462. 
llemivhnmphuH, new species of, 498. 
Heterangaiiis, characters of the new 
genus, 78. 

Jleterolitu*, new species of, 39. 
lleteroptera, new, 163, 486. 
llilipus, new' species of, 4.30. 

Hind, 8., on some scorpions from 
Morocco. 414. 


HomalogryliuH, new species of, 523. 
lloplocopturus, new species of, 440, 
Hull, Rev. J. E., on Atari of the 
family Gamasidte, 201. 

Ilulstaert, G., on new Khopalocera 
from Dutch New Guinea, 443. 
llylreus, new species of, 662. 
llylenomys, characters of tho Hew 
Reims, 667. 

llynienoptern, new , 219 . 
llypoaspis, new species of, 208. 
Idiohelina, new species of, 141. 
Ischioma^tus, new species of, 431. 
Jsopoda, new, 417. 

Jackson, A. R., on spiders from 
Spitsbergen, 636. 

Jflnson, (). 1C., on new Cetoniides 
^ flora Madagascar, 586. 
KestonitJivm, characters of the new 
gen us, 863. 


iVhasia, new specie* of, 598. 

Labium, characters of the new genu*. 

592. 


Lschnesthus, new specie* of, 103. 
Lseliphis, characters of the new 
genus, 207. 
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Laraellibrancbia, new, 172. 

Lamvra, new species of, 277. 

Landreva, n»*w Hpceien of, 61 7. 

Eaphria, new species of, 270. 

Lasiognathus, characters of tho new 
genus, 603. 

Laaioseius, new species of, 206. 

Leistus, new species of, 812. 

Limniphila, new species of, 71, 689. 

Linioma, new species of, 686. 

Lmopbryne, new species of, 504. 

Lion ur us, new species of, 508. 

Liostiftea, now species of, 588. 

Lipactis, characters of the new 
genus, 860. 

Liparochrua, new species of, 828. 

Lipbnplus, new species of, 61!). 

Loplioilolua, new species of, 608. 

M‘Ititosh, notes from tho Gattv 
Marine Laboratory,St. Andrews, 1. 

Mftcroclieies, new species of, 211. 

Mndnsuiurna, new species of, 538. 

Magnithyris, characters of the new 
genus, 867. 

Malloch, J. K., on exotic Muscaridre, 
131. 

Mammals, new, 129, 418, 676, 682, 
067, 609. 

Marshall, (1. A. K., on new Brazilian 
Curculionidro, 282. 

Matthews, L. II.,on anew Antarctic 
Copepod, 127. 

Mauhk, S., on the genera Chryso- 
mela, L., and Meiasoma, Stepb., 
96. 

Mazama, new species of, 581. 

Megacbile, new species of, 491. 

Melanocetus, new species of, 566, 

Mesopsis, new species of, 026. 

Metoposoma, new species of, 289, 

Microstyluiu, new species of, 249. 

Miller,‘N. 0. E., on Acrididaj from 
Tanganyika territory, 018. 

Millerina, characters of the new sub- 
genus, 138. 

Miscellaneous, 600. 

MoIIuscr, 169, new, 467. 

Molophilus, new species of, 68, 636. 

Monolepta. new species of, 699. 

Mouoporella, new species of, 342. 

Muir* wood, IE M., on some Silurian 
Brachiopod genera, 83. 

Musoaridee, new, 131. 

Nanocavia, new species of, 419. 

Nebria, new species of, 800. 

Nematoda, notes on, 112, 

Jfompbiodes, new species of, 813. 

Neodysmachus, characters of the new 
genus, 263. 


Neolapnrus, new species of, 246. 

Neoliothyrina, characters of the new 
genu*, 375, 

Nepbrotomn, new species of, 397. 

Neuropteva, new, 334. 

Noetuelia, new species of, 149. 

Noctuulie, new, 146, 408. 

Noruioides, new species of, 498, 

Norman, J. R., on a new eel, 818; 
on new Oyprinoid fishes, 316; on 
new fishes from Tonkin, 670. 

Notodontidse, new, 142. 

Nolopogon, new species of, 498. 

Nummuliies, new species of, 065. 

Nu«*ft, new species of, 278. 

Nut tall, W. L, K, on Indian reticu¬ 
late Nummulites, 601. 

Nympliulidw, new, 161. 

Olibrus, new species of, 42. 

Oligochuota, new, 60, 316; notes on, 
638. 

Oratostylum, characters of the now 
genus, 260. 

Orgetorixa, characters of the new 
genus, 486. 

Ormosia, new species of, 69. 

Ornithothyris, characters of the new 
genus, 374. 

Orthoptora, new, 618, 080. 

Ostrea, new species of, 172. 

Oxymyeterus, new species of, 580. 

Paracolletes, new species of, 661. 

Paranaxipha, new species of, 628. 

Parker, 11. \V\, on variation of the 
lepidosis of a snake, 296; on 
lizards from the South Pacific 
Islands, 298; on reptiles and batra- 
chians from Tonkin, 300. 

Perasis, new species of, 246. 

Pheeochridius, new species of, 330, 

Pheeoparia, new species of, 080. 

Phalacrus, new species of, 87. 

Philudicus, new species of, 287. 

Pholodomya, new species of, 178. 

Phyllotreta, new species of, 596, 

Phytopbaga, new, 590. 

Phyxacra, new species of, 623. 

Piarothyris, characters of the new 
genua, 370. 

Piazurus, new species of, 439. 

Pisces, new, 63, 69, 815, 498; notes 
on, 162, 668, 661, 670, 601. 

Plagiodera, now species of, 694, 

Polyaloxus, new species of, 52. 

Polytoreutus, new species of, 6Q« 

Precis, new species of, 161. 

Prionomerus, new species of, 286. 

Prodinychutf, new species oik 204; 

Promachus, new species of, 234, 
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59; on neve Uerat'oid tubes, 5(51. 

Boptilia, notes on, 290, 298, 500. 

Besvoi, 1*., oil u new fresh-water 
sponge, 507. 

Bhnchiclinn, now aperies of, 175. 

Bliipidomys, new species of, 578. 

llhopiilocera, new, 4 13. 

Hhynchnctis, characters of the new 
genus, 505. 

Bhy nchoceratias, characters of the 
new genus, 5(50. 

Ithvparida, new species of, 593. 

Bicardo, U., on new South African 
Asilhbe, 234. 

Ifilev, N. 1)., on butterflies collected 
in Arabia, 151. 

Ilobson, 0. C\, on a new species of 
Dossia from South Africa, 150. 

BoJriguaria, character?, of the new 
genus, 105. 

Bosnia, new species of, 450. 

Bothschild, Lord, on new forms of 
Delias, 071 ; on Morth African 
Zygffliios, 078. 

Iiussell, F. 8., on a new species of 
Caligua from Egypt, 011. 

Sahni, M. It., on the morphology 
and zonal distribution of some 
chalk Terebratulids, 350. 

Sauro)>si8, new species of, 006. 

Scylftticus, new species of, 272, 

Hesarma, new species of, 454. 

Sheldonia, new species of, 408. 

Sicard, A., descriptions des esp&ces 
nouvelles de Coccinellides, 81,447. 

Sisvrnodytes, new species of, 247. 

Situla, new species of, 408. 

Smith, 8., and Gullick, B., on the 
genera Favorites and Emmouria, 
110 . 


Solanophila, new species of, 447. 

Spalacopus, new species of, 585. 

Spnnurus new species of, 270. 

Sphecodes, new species of 401. 

Stichopogon, new species of, 270. 

Stictobura, new species of, 419. 

Stilhominnis, new species of, 50. 

•StilIni"-,, new species of, 51. 

Tieiinris, now species of, 144. 

Tams, VV. 11.1., on it m-w species of 
tin* genus J)en in eerie i a, 142; on 
moths collected in Arabia, 144. 

Tanypteui, new species of, 392. 

Terr brat ulid.e, new, 353. 

Tetralonia, new species of, 227. 

TeitigouiuU*, now, 082. 

Thapsia, new species of, 157. 

Thomas, ().. on u new genus of Davy 
from ('atamarcii, 418; on mam¬ 
mals from Southern Bolivia, 575; 
on some Argentine mammal*, 582; 
on a new genus of African Murnbe, 
087; on a new Australian mouse, 
009. 

Tipuln, new species of, 391. 

Tipulidiv, new, 05, 3h5, 034. 

Touiopteridiu, notes on, 1. 

Topana, new species of, 082. 

Truchycystis, new species of, If>9. 

Trichoclen, new species of, 14fj. 

Tricholeon, characters of the new 
genus, 334. 

Tricyphona, new species of, 77. 

Triepeolu^, new species of, 493. 

Trigona, new species of, 492. 

Trocho/.onites, new species of, 450. 

Vlomorpha, new species of, 75. 

Urodiaspis, new specie* of, 201, 

Dropoda, new species of, 205. 

LAiu’ov, B. I 1 ., on new Orthoptera 
from British Ouiana, 080. 

Vitrina, new' species of, 401. 

Waters, A. W., on tlu» ancestrulm of 
CheilostomiitouH Brvozoa, 34 J ; on 
Oheilostonmtous Bryozoa from 
Oran, 061. 

White, K. T., on the Upper Liassic 
fish-famift of (Iolzumden, 001. 

Wood, H. M. M., on Jurassic Bra- 
chiopoda from the Jordan Valley, 

Xenophthftlmiclithys, character! of 

the new genus, 59. 

Zyginna, new species of, 070. 
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Caturus smithwoodwardi, sp. 
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Sauropsis veruinalis, sp 
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